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PREFACE. 


The  publication  of  the  Twelfth  Edition  of  a  work  would 
appear  to  require  no  apology ;  but  for  the  Author's  sake 
it  demands  a  few  explanatory  observations. 

The  object  of  this  work  is  to  supply  an  outline  of  the 
principal  subjects  insisted  upon  at  Medical  Examinations, 
to  be  used  most  as  a  syllabus,  and  never  intended  to  convey 
an  impression  that  so  few  pages  are  sufficient  for  all  the 
purposes  of  the  student.  The  Author  has  always  felt,  and 
recommended  in  his  private  instructions,  that  Gentlemen 
should  peruse  and  study  deeply  the  very  valuable  works 
which  are  published  upon  all  the  subjects  treated  of  in  this 
volume,  and  hopes  that  it  will  not  be  invidious  to  mention 
the  works  of  Fownes,  Turner,  and  Brande  on  Chemistry ; 
Mr.  Phillips's  Translation  of  the  Pharmacopoeia;  Dr. 
Pereira  on  Materia  Medica ;  Dr»  Quain's  Anatomy ;  Dr. 
Carpenter,  or  Dr.  Kirkes  on  Physiology ;  Dr.  Christison  on 
Poisons ;  Dr.  Taylor's  Forensic  Medicine ;  Dr.  Watson  on 
Practice  of  Medicine ;  Professor  Lindley  on  Botany ;  and 
numeroua  excellent  authors  upon  Midwifery,  &c. 


Tl  PREFACE. 

In  the  first  part  a  translation  is  given  of  the  notes 
appended  to  the  substances  mentioned  in  the  Lists  of 
Drugs  of  the  Pharmacopoeia ;  the  translation  is  so  literally 
rendered,  that,  read  by  itself,  it  may  appear  quaint  and 
pedantic.  The  Decompositions  are  described  briefly,  and 
the  intention  has  been  to  render  them  intelligible  and 
simple ;  but  when  not  so,  the  reader  is  recommended  to 
refer  to  Mr.  Phillips's  Translation  of  the  Pharmacopoeia, 
with  which  work  the  Author  has  generally  made  his 
Atomic  Numbers  to  harmonise. 

The  Chemistry  is  arranged  chiefly  in  accordance  with 
the  views  of  Dr.  Turner,  and,  in  the  latter  part  more 
especially,  with  the  work  of  the  late  Dr.  Fownes,  which  is 
the  most  recent  summary  of  the  state  of  chemical  science. 

The  ToxicoLOOY  consists  of  short  notes,  such  as  a 
student  would  probably  select  for  himself,  and  find  most 
interesting. 

In  the  Materia  Medica  the  Author  has  embodied  the 
greater  part  of  a  work  which  he  previously  published 
separately,  upon  this  subject. 

In  Anatght,  the  department  looked  upon  as  most 
strictly  medical,  has  almost  alone  been  treated  of,  and  has 
been  arranged  so  as  to  simplify  as  much  as  possible,  the 
description  of  the  several  parts. 

In  the  Practice  of  Medicimb,  it  is  requested  that  it  be 
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coDiidered  purely  as  a  Beries  of  short  descriptions  and  defi- 
nitions of  diseases,  which  can  only  be  known  properly  by 
bed-side  practice,  and  repeated  inspection  of  pos^ mortem 
appearances. 

On  the  subject  of  Midwifery  some  short  notes  are 
appended,  only  upon  the  principal  and  most  interesting 
topics. 

In  Botany,  a  small  outline  of  the  science  is  giyen,  such 
as  the  Author  hopes  will  stimulate  the  student,  and  excite 
a  desire  to  prosecute  the  subject  much  further,  by  procuring 
and  deeply  studying  the  excellent  works  of  Professor 
Lindley  on  this  subject. 

Lastly,  the  Author  claims  indulgence  for  many  omis- 
sions on  subjects  which  he  intended  to  have  introduced, 
which  he  knows  will  be  readily  accorded  by  all  who 
are  conversant  with  the  arduous  duties  of  his  professional 
engagements. 


2,  Southampton  Street,  Bhomtbufy  Square ; 
November,  1858. 
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NOTES  CONXERNING  THE  CATALOGUE  OF  DRUGS  IN  THE 

LONDON  PHARMACOPCEIA. 


ACETUM    BRITANNICUM.     Dilate  and  impure  Acetic  Acid, 

prepared  by  fermentation  from 
an  inftision  of  malt. 

Qualitiet. — ^BrowDish,  with  a  peculiar  odonr ;  the  specific 
mvity  is  1*019.  A  flaid  onnce  of  it  is  saturated  by  a 
drachm  of  the  crystals  of  carbonate  of  soda.  If,  indeed, 
after  ten  minims  of  the  solution  of  chloride  of  barium  haye 
been  added  to  the  same  measure,  more  of  the  chloride  be 
dropped  into  the  filtered  yinegar,  nothing  further  is  pre- 
cipitated. The  colour  is  not  changed  by  hydrosulphuric 
add. 

Observations. — ^The  strength  is  ascertained  by  the  quan- 
tity of  carbonate  of  soda  saturated  by  it.  The  chloride  of 
btfinm  refers  to  sulphuric  acid,  which  is  almost  always 
present  in  British  vinegar ;  and  if  the  second  part  added 
produces  no  precipitate,  it  shows  that  no  more  sulphuric 
acid  is  present  than  is  allowed  by  law,  viz. — one  part  of 
sulphuric  acid  in  1000  parts  of  vinegar.  Hydrosulphuric 
acid  shows  the  absence  of  metallicl  mpurities.  This  vinegar 
contains  about  5  per  cent,  of  pure  acetic  add. 
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ACIDUM  ACETICUM.     An  Acid  prepared  from  wood  by  beat; 

purified  Pyroligneous  Acid. 

Qualities, — It  is  free  from  colour,  with  a  very  sharp 
odour.  Its  specific  weight  is  1*048.  By  heat  it  passes 
into  vapour.  Nothing  is  precipitated  from  it  by  nitrate  of 
silver  or  chloride  of  barium  added  to  it.  Silver  leaf  being 
digested  with  it,  and  hydrochloric  acid  afterwards  dropped 
in,  nothing  is  precipitated.  The  colour  is  changed  neither 
by  hydrosuiphuric  acid,  nor  ammonia,  nor  by  ferrocyanide 
of  potassium,  after  the  addition  of  ammonia.  One  hundred 
grains  of  this  acid  are  saturated  by  87  grains  of  the  crystals 
of  carbonate  of  soda. 

Observations, — Passing  into  vapour  by  heat  shows  the 
absence  of  any  fixed  salts.  Nitrate  of  silver  refers  to 
hydrochloric  acid,  chloride  of  barium  to  sulphuric  acid. 
The  silver  leaf  and  hydrocliloric  acid  show  the  absence  of 
nitric  acid.  Hydrosuiphuric  acid  refers  to  metallic  impu- 
rities, ammonia  and  the  ferrocyanide  of  potassium  refer  to 
copper.     It  contains  30  per  cent,  of  real  acid. 

ACIDUM  ARSENIOSUM.    A  Metallic  Acid  prepared  by  subli- 

mation. 

Qualities,  —  White,  or  scarcely  yellowish,  generally 
opaque,  but  sometimes  when  fresh  broken,  more  or  less 
transparent.  Heated  in  a  glass  tube,  it  is  sublimed  of  a 
white  colour ;  soon  afterwards,  when  it  has  become  cool, 
it  is  changed  into  colourless  octohedral  crystals.  Mixed 
with  charcoal  and  exposed  to  heat,  it  is  reduced  to  arseni- 
cum,  and  is  sublimed,  exhaling  an  alliaceous  odour.  After- 
wards, when  it  has  become  cold,  it  adheres  to  the  tube, 
shining  like  a  metal.  It  is  dissolved  in  boiling  water,  from 
which,  when  cooled,  it  falls  in  octohedral  cr^  stals.  This 
solution  gives  a  yellow  precipitate  with  hydrosuiphuric 
acid ;  with  nitrate  of  silver  and  ammonia,  a  lemon-yellow 
precipitate;  and  with  sulphate  of  copper  and  potash,  a 
green  precipitate.  If  100  grains  of  this  acid  be  boiled  in 
dilute  hydrochloric  acid,  and  when  the  solution  has  become 
cold,  hydrosuiphuric  acid  be  mixed  with  it,  124  grains  of 
the  tersulphuret  of  arsenicum  are  precipitated. 

Observations, — The  above  requires  no  comment,  as  it 
folly  explains  the  properties  of  arsenions  acid. 
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XCIDVM  BENZOICUM.     An  Add  prepared  from  Bensoin  by 

tablimttion.    CrytUlline. 

Qualttie8. — It  is  vhite,  or  nearly  white ;  by  beat,  oare- 
fally  applied,  it  flies  off,  exhaling  a  peculiar  odour.  It  is 
sparingly  dissolved  in  water,  copiously  in  rectified  spirit. 
The  same  is  dissolved  in  solution  of  ammonia,  potash,  soda, 
and  lime;  and  is  precipitated  from  each  of  them  by 
hydrochloric  acid. 

Observations. — With  the  above  alkaline  solntionSybensoic 
acid  forms  benxoates ;  and  when  the  hydrochloric  acid  is 
added,  decomposition  ensues,  and  the  products  are,  a 
chloride  of  potassium,  sodium,  or  calcium,  and  water,  with 
benzoic  acid  set  free,  and  which,  from  its  sparing  solubility, 
is  soon  precipitated.  In  the  esse  of  betizoate  of  ammonia, 
hydrochlorate  of  ammonia  is  formed,  and  benzoic  acid  is 
Kt  free. 

ACIDUM  CITRICUM.    An  Acid  prepared  from  the  juice  of  the  fruit 

of  Citrus  Limonum  and  other  species. 
Crystals. 

Qualities, — It  is  free  from  colour ;  by  fire  the.  whole,  or 
nearly  all,  perishes.  It  is  dissolved  in  water  and  spirit; 
that  which  is  thrown  down  by  the  acetate  of  lead  is  dissolved 
by  nitric  acid  (showing  the  absence  of  sulphuric  acid).  No 
salt  prepared  from  potash,  except  the  tartrate,  throws  down 
anything  (showing  the  absence  of  tartaric  acid) .  Sparingly 
added  to  cold  lime  water,  it  does  not  make  it  turbid  (also 
showing  the  absence  of  tartaric  acid).  One  hundred  grains 
of  it,  dissolved  in  water,  are  saturated  by  205*7  grains  of 
crystallized  carbonate  of  soda. 

ACIDUM  GALLICUM.    Gallic  Acid,  prepared  from  the  GalUnut. 

CrysUls. 

Qualities. — ^Free  from  colour ;  is  decomposed  by  fire  ; 
is  dissolved  in  water  and  rectified  spirit.  It  stains  the 
preparations  of  sesquioxide  of  iron,  dissolved  in  water,  with 
a  blue-black  colour ;  but  throws  down  no  precipitate  with  a 
solution  of  isinglass. 

Observations. — The  isinglass,  alias  gelatine,  especially 
distingaiahes  gallic  from  tannic  acid. 


4  K0TX8  ON  THE  CATALOGUE  OF  DRUGS 

ACIDUM  HYDROCHLORICUM.     An  Add,  prepared  from  the 

Chloride  of  Sodium. 

Qualities, — Free  from  colour;  its  Bpecific  weight  is 
1*160;  exposed  to  the  air  it  gives  off  very  pungent  white 
▼apours;  by  heat  the  whole  passes  into  vapour.  The 
same  mixed  with  water  throws  down  nothing,  either  by 
the  chloride  of  barium,  ammonia,  or  sesquicarbonate  of 
ammonia  added  to  it  (showing,  firstly,  the  absence  of 
aolphuric  acid,  and  the  rest  referring  to  metallic  or  earthy 
impurities).  It  has  no  action  upon  gold  leaf,  even  if  boiled 
with  it;  nor  is  anything  precipitated  if  eyer  afterwards 
protochloride  of  tin  be  added.  It  does  not  remove  the 
colour  from  the  solution  of  sulphate  of  indigo.  (The  gold 
leaf  and  sulphate  of  indigo  show  the  absence  of  free  chlo- 
rine). One  hundred  grains  of  this  acid  are  saturated  by 
132  grains  of  the  crystals  of  carbonate  of  soda. 

ACIDUM  NITRICUM.    Nitric  Acid,  prepared  from  the  Nitrate  of 

Potash. 

Qualities, — Free  from  colour;  its  specific  gravity  is 
1*420;  exposed  to  the  air  it  gives  out  very  pungent 
▼apours ;  by  heat  the  whole  passes  into  vapour.  Diluted 
with  three  parts  of  water  by  measure,  it  throws  down 
nothing  with  nitrate  of  silver,  or  the  chloride  of  barium 
(showing  the  absence  of  hydrochloric  and  sulphuric  acids). 
One  hundred  grains  of  this  acid  are  saturated  by  161  grains 
of  the  crystals  of  carbonate  of  soda. 

ACIDUM  SULPHURICUM.    An  Acid  prepared  from  Sulphur. 

Qualities,^ It  is  destitute  of  colour  and  smell.  The 
specific  gravity  is  1*843.  Mixed  with  an  equal  measure  of 
water,  it  throws  down  a  white  precipitate  (showing  the 
presence  of  sulphate  of  lead),  but  emits  no  odour  of  nitrous 
acid  (showing  the  absence  of  nitric  acid).  When  diluted 
with  twelve  parts  of  water,  it  throws  down  no  yellow 
precipitate  with  hydrosulphuric  acid  (thus  proving  that  it 
contains  no  arsenious  acid).  One  hundred  grains  of  this 
acid  are  saturated  by  285  grains  of  the  crystals  of  car- 
bonate of  soda. 

ACIDUM  TANNICUM.    An  Acid  prepared  from  Galls. 
Qualities. — It  is  almost  destitute  of  colour ;  dissolved 
in  water,  it  is  strongly  astringent.     It  throws  down  a 
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vhitidh  precipitate  from  the  solatioo  of  isinglasB.  In  other 
respects  it  has  the  same  reaction  as  gallic  acid. 

ACIDUM  TARTARICUM.    An  Acid  prepared  from  the  Bitortrate 

of  Potash.    Cryttali. 

Qualities. — ^Void  of  colour.  The  whole,  or  almost  all, 
is  destroyed  by  the  fire.  It  is  dissolved  in  water.  From 
any  nentral  salt  of  potash  it  throws  down  the  bitartrate. 
Nothing  oaght  to  be  thrown  down  by  chloride  of  barium ; 
and  what  is  thrown  down  by  the  acetate  of  lead,  should  be 
dissolyed  by  nitric  acid  (showing  the  absence  of  sulphuric 
acid  and  siuphates).  One  hundred  grains  of  this  acid  are 
saturated  by  192  grains  of  the  crystjus  of  the  carbonate  of 
soda. 

iETHER.    ^ther  prepared  from  Alcohol  by  the  aid  of  Sulphuric  Acid. 

Qualities, — Free  from  colour.  Its  specific  weight  does 
not  exceed  '7S0  ;  (if  heavier,  water  or  alcohol  is  present). 
Exposed  to  the  air  it  passes  into  vapours :  it  stains  litmus 
vith  a  red  colour,  either  not  at  all  or  very  slightly.  There 
is  need  of  half  a  pint  of  water,  with  which  a  fluid  ounce  of 
this  can  be  united.  If  less  be  required  to  mix  with  it 
thoroughly,  water  or  spirit  will  be  present. 

LIQUOR  AMMONIiE.    Solution  of  Ammonia. 

Qualities. — Free  from  colour.  Its  specific  gravity  is 
*960.  Exposed  to  the  air  it  passes  off  in  very  pungent 
volatile  alkaline  vapours,  turmeric  being  a  test  of  it.  Lime 
water  being  added,  it  throws  down  nothing  (showing  the 
absence  of  carbonic  acid) ;  it  is  not  coloured  by  hydro- 
lolphuric  acid  (showing  the  absence  of  metallic  im- 
parities) ;  nor,  when  it  has  been  saturated  with  nitric  acid, 
does  it  throw  down  anything  by  either  sesquicarbonate  of 
ammonia,  or  nitrate  of  silver,  or  chloride  of  barium 
(showing  the  absence  successively  of  earthy  impurities, 
hydrochloric  and  sulphuric  acids).  In  100  grains  of  it, 
nearly  10  grains  of  ammonia  are  contained. 

LIQUOR  AMMONIiG  FORTIOR.    Stronger  Solution  of  Ammonia. 

Qualities. — ^The  specific  weight  of  this  is  *882.  This 
solution  may  be  reduced  to  the  standard  of  the  liquor 
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flxnmoiiifle  by  two  oances  of  water  added  to  each  ounce  of 
it.  Nearly  30  grains  of  ammonia  are  contained  in  an 
ounce  of  it. 

AMMONLE  SESQUICARBONAS.  CrTsUllised  Sesqaicirbonate  of 

Ammonia. 

Qualitiet, — Free  from  colour ;  transparent ;  has  a  sharp 
odour  and  taste ;  changes  the  colour  of  turmeric  iuto 
brown ;  is  dissipated  by  heat ;  and  is  soluble  in  water. 
Nitric  acid  having  been  added  to  saturation,  nothing  is 
thrown  down  by  chloride  of  barium  (showing  the  absence 
of  sulphuric  acid),  or  by  nitrate  of  silver  (showing  the 
absence  of  any  hydrochlorate). 

AQUA  DESTILLATA.    Distilled  Water. 

Qualities, — Lime  water,  or  chloride  of  barium,  or  nitrate 
of  silver,  or  oxalate  of  ammonia,  or  hydrosulphuric  acid 
being  added,  it  remains  transparent  (showing  successively 
the  absence  of  carbonic  acid,  sulphuric  acid,  any  chloride, 
lime,  or  metallic  salts). 

AEGENTl  NITRAS.    Fused  Nitrate  of  Silver. 

Qualities. — White ;  it  is  dissolved  in  water.  This  so- 
lution precipitates  silver,  metallic  copper  being  put  into  it. 
If,  after  17  grains  of  nitrate  of  silver  have  been  added  to 
6  grains  of  chloride  of  sodium  dissolved  in  water,  more 
nitrate  of  silver  be  dropped  in  the  filtered  liquid,  nothing 
is  precipitated  (showing  that  the  salt  was  not  adulterated 
with  nitrate  of  potash  or  other  nitrate).  Let  the  access  of 
light  be  excluded. 

CALAMINA  PRiEPARATA.   The  native  Carbonate  of  Zinc,  burnt, 

rubbed  into  a  very  fine  powder, 
and  elutriated. 

Qualities. — Nearly  the  whole  of  it  is  dissolved  in  dilute 
sulphuric  aciJl,  emitting  none,  or  very  few,  bubbles  of 
carbonic  acid  (showing  the  absence  of  carbonate  of  lime). 
This  solution,  on  the  addition  of  ammonia  or  potash, 
throws  down  a  precipitate,  which  is  dissolved  by  either 
added  in  excels  (showing  the  absence  of  any  iron  or  other 
metallic  impurity). 
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CALX.    Lime  recently  procured /rom  ChaUc^ 

Qualities. — Slaked  by  water  added  to  it»  it  breaks  down 
into  a  powder.  It  ia  disaolfed  by  dilate  liyd'rodliWic  acid, 
without  elferTeBceDce  (abowiDg  the  absence  of  Aby  car- 
bonate). This  solution  throws  down  nothing  by  ammonia 
added  to  it  in  excess  (showing  the  absence  of  iron,  alumina, 
or  phosphate  of  lime). 

CUSASOTON.    An  Oxy-hydro-csrboret  prepared  from  Pyroxylic 

on. 

Qualities. — It  is  free  from  colour,  with  a  peculiar 
odonr ;  is  dissolved  in  acetic  acid.  The  specific  weight  of 
it  is  1*046.  When  it  has  been  dropped  upon  bibulous 
paper,  if  a  boiling  heat  be  applied  for  a  little  time,  it  flies 
off,  and  does  not  leave  behind  a  transparent  spot  (this 
shows  that  it  is  not  adulterated  with  any  common  fixed 
oU). 

CRETA  PRiEPARATA.    Friible  Carbonate  of  Lime  robbed  into  a 

very  fine  powder,  and  elutriated. 

Qualities. — Nearly  the  whole  of  it  is  dissolved  in  hydro- 
chloric acid,  giving  out  bubbles  of  carbonic  acid.  This 
solution  throws  down  nothing,  either  by  hydrosulphuric 
acid  (showing  the  absence  of  lead  or  other  metallic 
impurity),  or  when  it  has  been  boiled,  by  ammonia  or  lime 
added  in  excess  (showing  the  absence  of  iron,  alumina  or 
phosphate  of  lime). 

HYDRARGYRUM.    Strained  Qoiduilver. 

Qualities.  — lU  specific  gravity  is  18-5.  By  heat  it 
passes  into  vapour  (showing  the  absence  of  other  metals). 
Not  the  smallest  part  of  a  globule  gently  driven  about  on  a 
iheet  of  paper,  adheres  to  the  sheet. 

lODINIUM.    CrysUllised  Iodine. 

Qualities.—Bhcky  it  resembles  metals  in  ite  lustre,  and 
chlorine  in  its  odour.  By  heat  applied,  it  first  melts,  after- 
wards is  sublimed  in  a  violet  vapour.  It  is  dissolved  in 
rectified  spirit.  This  Bolution  stains  starch  with  a  blue 
colour.  Thirty  grains  of  iodine  dissolved  in  three  ounces 
of  water  at  a  gentle  heat  together  with  nine  grains  of  lime, 
atain  the  solution  with  a  yellow  or  brownish  colour. 
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MAGNESL£  SULPHAS.    Sulphate  of  Magnesia.    Crystals. 

Qualitiet. — It  does  not  deliquesce  in  the  air  ;  it  is  dis- 
solved in  water.  Sulphuric  acid  being  dropped  into  a 
solution  of  it,  no  hydrocloric  acid  is  evolved  (showing  the 
absence  of  chloride  of  sodium  or  magnesium). 

MEL.    Honey.    A  liquid  from  flowers  deposited  in  the  huney-comb 

by  the  Apis  Mellifica,  and  clarified. 

Qualities. — If  it  be  dissolved  in  water,  nearly  at  the 
1 70th  degree  of  heat,  and,  when  cooled,  it  be  mixed  with 
iodide  of  potassium  and  dilute  nitric  acid,  it  exhibits  in 
no  degree  a  blue  colour  (showing  that  it  has  not  been 
adulterated  with  flour  or  starch). 

PLUMBI  ACETAS.    Acetate  of  Lead.    Crystals. 

Qualities, — It  is  dissolved  in  water.  That  which  is  thrown 
down  from  this  solution  by  the  carbonate  of  soda  is  white 
(carbonate  of  lead)  ;  and  that  by  the  iodide  of  potassium 
is  yellow  (iodide  of  lead).  Moreover  it  becomes  black  by 
hvdrosulphuric  acid  (forming  sulphuret  of  lead).  Sul- 
phuric acid  added  to  it  eliminates  acetous  odours.  From 
100  grains  of  it  dissolved  in  water,  sulphate  of  soda  being 
added  to  it,  80  grains  of  the  sulphate  of  lead  are  pre- 
cipitated. 

PLUMBI  OXIDUM.    Semi-vitreoos  Oxide  of  Lead. 

Qualities. — The  whole,  or  nearly  the  whole,  of  it  is 
dissolved  in  dilute  nitric  acid.  This  solution  becomes 
black  by  hydrosulphuric  acid  put  into  it.  That  which  is 
thrown  down  by  potash  is  white  (hydrated  oxide  of  lead), 
and  is  again  dissolved  by  the  same  added  in  excess.  From 
100  grains  of  this  oxide  dissolved  in  dilute  nitric  acid,  135 
grains  of  the  sulphate  of  lead  are  precipitated  by  sulphate 
of  soda  added  to  it. 

POTASSiG  RICARBONAS.    Bicarbonate  of  Potash.    Crystals. 

Qualities. — It  is  dissolved  in  water.  This  solution 
slightly  changes  the  colour  of  turmeric  to  brown.  The 
sulphate  of  magnesia  throws  down  nothing  from  the 
solution,  unless  heat  be  applied  (showing  the  absence  of 
carbonate).   Nitric  acid  being  added,  there  is  effervescence. 
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mod  when  the  same  is  added  to  complete  saturation,  there 
is  no  precipitate  with  the  chloride  of  harium  or  nitrate  of 
silver  (which  proves  the  absence  of  soluble  sulphate  of 
potash  or  chloride  of  potassium).  In  a  strong  fire  30' 7 
per  cent,  of  carbonic  acid  and  water  are  expelled. 

POTASS  J:  BITARTRAS.    Bitartrate  of  Potash.    CrystaUinf. 

Qualities. — It  is  sparingly  soluble  in  water.  The 
solution  stains  litmus  with  a  red  colour.  In  a  strong  fire 
it  is  reduced  to  carbonate  of  potash. 

POTASSiE  CHLORAS.    Chlorate  of  Potash.    Crystals. 

Qualitiei. ^li  is  dissolved  by  water.  The  solution 
throws  down  nothing  with  the  solution  of  nitrate  of  silver 
(proving  the  absence  of  chloride  of  potassium).  By  heat 
it  melts,  and  in  a  strong  fire  it  gives  out  about  39  per 
cent,  of  oxygen.  A  few  minims  of  sulphuric  acid  being 
dropped  on  the  crystals,  this  salt  first  turns  yellow,  then 
becomes  red,  and  evolves  yellow  vapours  of  peroxide  of 
chlorine.     Rubbed  with  sulphur  it  fulminates. 

POTASS^  NITRAS.    Nitrate  of  Potash.    Crystals. 

Qualitiea. — It  is  dissolved  by  water.  From  the  solution 
nothing  is  thrown  down,  either  by  the  chloride  of  barium, 
or  the  nitrate  of  silver.  By  heat  it  melts,  but  loses  nothing 
of  its  weight ;  a  stronger  heat  causes  the  evolution  of 
oxygen.  From  the  remaining  salt  (after  it  has  been  heated) 
ioiphuric  acid  ehminates  nitrous  vapours.  Placed  on  a 
burning  coal  it  deflagrates,  carbonate  of  potash  being  left. 
From  100  grains  digested  in  salphuric  acid,  there  are 
procured  86  of  sulphate  of  potash  aried  at  a  red  heat. 

POTASS^  SULPHAS.    Sulphate  of  Potash.    Crystals. 

QMoltties. ^'It  is  sparingly  soluble  in  water.  What  is 
thrown  down  ihrom  this  solution  by  the  bichloride  of 
pktinom  is  of  a  yellowish  colour.  The  precipitate  with 
chloride  of  barium  is  white,  and  is  not  dissolved  in  boiling 
nitric  acid.     (These  are  tests  for  the  potash  and  the  sul- 

thuric  acid.)    When  heated  it  crepitates,  and  at  a  red 
eat  it  melts,  losing  none  of  its  weight  (thus  proving  the 
absence  of  water).    From  100  grains  of  this  salt,  digested 
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with  chloride  of  barium  and  hydrochloric  acid,  132  grains 
of  sulphate  of  baryta  dried  at  a  red  heat  are  obtained. 

POTASSiE  TARTRAS.    Tartrate  of  PotMh. 

Qualities. — Is  soluble  in  water.  The  solution  neither 
changes  the  colour  of  litmus  nor  turmeric  paper.  On  the 
addition  of  almost  any  acid  it  throws  down  crystals  of  the 
bitartrate  of  potash,  wliich,  for  the  most  part,  adhere  to 
the  side  of  the  vessel.  The  precipitate  thrown  down  from 
a  solution  of  this  salt  in  water,  either  by  the  chloride  of 
barium  or  the  nitrate  of  silver,  is  readily  soluble  in  nitric 
acid  (showing  the  absence  of  sulphates  or  chlorides). 

POTASSU    FERROCTANIDUM.      Ferrocyanide    of  Potassium. 

Crystals. 

Qunliiies, — ^This  salt  is  of  a  yellow  colour  and  dissolved 
by  water.  The  solution  is  not  changed  on  the  addition  of 
any  alkali,  or  the  infusion  of  gulls.  The  precipitate 
occasioned  by  the  sulphate  of  iron  is  first  of  a  white  colour 
aud  soon  turns  blue.  The  precipitate  caused  by  sulphate 
of  copper  is  of  a  brown  colour,  that  by  sulphate  of  zinc  is 
white.  Subjected  to  a  gentle  heat  it  loses  its  colour,  and 
12'6  per  cent,  of  water  of  crystallization.  It  is  decomposed 
by  a  red  heat,  aud  what  remains  is  soluble  in  hydrochloric 
acid,  and  is  again  precipitated  by  ammonia.  From  100 
grains  of  it,  18*7  grains  of  the  sesquioxide  of  iron  may  be 
prepared.  Lastly,  if  it  be  boiled  with  sulphuric  acid, 
it  gives  out  the  odour  of  hydrocyanic  acid. 

POTASSU  lODIDUM.     Iodide  of  Potassium.    Crystals. 

Qualities, — It  is  soluble  in  six  or  eight  parts  of  rectified 
spirit,  copiously  in  water.  It  ought  not  to  change  the 
colour  of  turmeric  if  pure,  nor  to  exercise  any  influence  on 
litmus.  On  the  addition  of  starch  and  sulphuric  acid 
it  gives  a  blue  colour  (from  the  evolution  of  iodine,  and 
its  action  on  the  starch).  The  precipitate  occasioned  by 
acetate  of  lead  is  yellow  (iodide  of  lead),  and  is  soluble  in 
boiling  water,  but  nothing  is  thrown  down,  either  by 
solution  of  lime  or  chloride  of  barium  (sbowing  the 
absence  of  carbonates  and  sulphates) ;  what  is  thrown 
down  by  nitrate  of  silver,  when  redissolved  by  liquor 
ammooise,  is  not  precipitated  by  the  addition  of  nitric  acid. 
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^his  shows  the  absence  of  chlorine  and  its  salts.)  141 
grains  of  the  iodide  of  silver  are  thrown  down  from 
a  solution  of  nitrate  of  silver  on  the  addition  of  100  grains 
of  this  salt. 

QUINiE  DISULPHAS.    Disulphate  of  Quinine. 

Qualities, — It  is  dissolved  in  water,  especially  when 
mixed  with  an  acid.  Qaina  is  precipitated  by  ammonia 
added  to  this ;  then  the  solution  being  evaporated,  that 
which  is  left  ought  not  to  taste  of  sugar  (showing  thai 
sugar  has  not  been  used  to  adulterate  it).  One  hundred 
grains  of  disulpbate  of  quina  emit,  by  a  gentle  heat,  8  or 
10  grains,  by  weight,  of  water.  It  becomes  green  by 
chlorine  (recently  obtained),  and  afterwards  by  ammonia 
added  to  it.  From  100  grains  of  it  dissolved  in  water, 
mixed  with  hydrochloric  acid,  chloride  of  barium  being 
added  to  it,  26'6  grains  of  sulphate  of  barytn,  dried  at  a 
red  heat,  are  produced.  If  a  larger  quantity  be  obtained, 
some  other  soluble  sulphate  will  have  been  used  to 
adulterate  it. 

SCAMMONIUM.    Scammony. 

Qualities, — Porous,  brittle,  and  shines  where  fresh 
broken.  It  emits  no  bubbles  by  hydrochloric  acid  dropped 
upon  it  (showing  the  absence  of  chalk);  nor  is  the  water 
in  which,  previously  bruised,  it  may  have  been  digested, 
with  a  heat  of  170°,  tinged  with  a  blue  colour,  by  iodide 
of  potassium  and  dilute  nitric  acid  added  at  the  same  time 
(showing  the  absence  of  flour  or  starch).  From  100 
grains  of  it,  78  ought  to  be  dissolved  by  aether. 

SODiE  BICARBONAS.    Bicarbonate  of  Soda. 

Qualities, — It  is  dissolved  in  water ;  it  slightly  changes 
the  colour  of  turnieric  to  brown.  From  this  solution 
neither  bichloride  of  platinum,  nor  sulphate  of  magnesia, 
throws  down  anything  unless  heat  be  applied.  (The 
bichloride  shows  the  absence  of  potash ;  the  sulphate  rf 
magnesia,  without  heat,  shows  that  the  salt  is  not  the 
carbonate.)  That  which  the  chloride  of  barium  throws 
down  is  dissolved  in  hydrochloric  acid  (showing  the 
absence  of  any  sulphate).    One  hundred  grains  of  thia 
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giye  ofT  51*7  of  carbonic  acid,   by  dilute  sulphuric  acid 
added  to  it. 

SODiE  CARBONAS.    Carbonate  of  Soda. 

Qualities, — Free  from  colour ;  transparent ;  exposed  to 
the  air  it  soon  crumbles  into  a  powder.  It  is  dissolved  in 
water.  This  solution  changes  the  colour  of  turmeric  to 
brown.  When  it  has  been  supersaturated  with  hydro- 
chloric acid,  the  chloride  of  baiinm  throws  down  nothing 
from  it  (showing  the  absence  of  sulphuric  acid).  One 
hundred  grains  of  carbonate  of  soda,  by  a  brisk  fire,  lose 
62'5  grains:  an  equal  quantity  of  dilute  sulphuric  acid 
being  added,  it  gives  out  15*28  grains,  by  weight,  of 
carbonic  acid. 

SODiG  PHOSPHAS.    Phosphate  of  Soda.    Crystals. 

Qualities, — It  effloresces  slightly  when  exposed  to  the 
air.  It  is  soluble  in  water ;  the  solution  slightly  changes 
the  colour  of  turmeric  to  brown.  The  precipitate  thrown 
down  from  it  by  the  chloride  of  barium  is  soluble  in  nitric 
acid,  without  effervescence  ;  the  yellow  precipitate  thrown 
down  by  nitrate  of  silver  is  also  soluble  in  the  same  acid. 
It  loses  62*3  parts  per  cent,  in  a  brisk  fire.  The  precipi- 
tate from  the  remaining  salt,  with  nitrate  of  silver,  is  white 
(t.  e.  the  acid  has  been  rendered  bibasic  by  application  of 
heat  to  it). 

SODiE  POT ASSIOTARTRAS.  Potassio  Tartrate  of  Soda.  Crystals. 

Qualities. — It  is  soluble  in  water.  This  solution  neither 
changes  the  colour  of  litmus  nor  turmeric.  On  the  addition 
of  sulphuric  acid,  the  bitartrate  of  potash  is  thrown  down ; 
nitrate  of  silver,  or  chloride  of  barium  being  added  to  it, 
nothing  is  precipitated,  or  if  anything,  it  is  dissolved  in 
water  (showing  the  absence  of  chlorides  or  sulphates). 

SODiE  SULPHAS.    Sulphate  of  Soda.    Crystals. 

Qualities, — Exposed  to  the  air,  it  breaks  down  into  a 
powder.  It  is  dissolved  in  water.  This  solution  neither 
changes  the  colour  of  litmus  nor  turmeric  (showing  its 
neutrality).  From  the  diluted  solution  nitrate  of  silver 
throws  down  scarcely  anything  (showing  the  absence  of 
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chlorides).  In  a  brink  fire,  it  loses  55*5  of  water  out  of 
100  grains.  Moreover,  from  100  grains  of  it,  dissolved 
in  distilled  water,  chloride  of  barium  and  hydrochloric 
acid  having  been  added,  71  grains  of  sulphate  of  baryta, 
dried  by  a  brisk  fire,  are  produced. 

SPIRITUS  RECTIFICATUS.    DUated  Alcohol. 

Qualities, — ^The  specific  gravity  of  this  is  *83S.  It  is  not 
colonred  by  water  being  added  to  it  (showing  the  absence 
of  cUssolved  imparities);  nor  is  it  tinged  red  by  sulphuric 
add.  Rectified  spirit  can  be  reduced  to  the  standard  of 
proof  spirit  by  adding  three  pints  of  distilled  water  to  five 
pints  of  rectified  spirit,  at  a  temperature  of  62^. 

SPIRITUS  TENUIOR.    Proof  Spirit  (Alcohol  more  dUated). 

Qualitiea. — ^The  same  as  those  of  the  above,  but  weaker. 
The  specific  gravity  is  '920. 

STRYCHNIA.    An  Alkali  prepared  from  the  Nux  Vomica. 

Quaiiiies, — Jt  is  soluble  in  boiling  rectified  spirit.  By 
heat  it  melts,  and  at  a  higher  temperature  it  is  entirely 
destroyed.  It  tastes  extremely  bitter.  Being  endowed 
with  riolent  properties,  it  is  to  be  administered  very 
caatiously. 

SULPHUR.    SubUmed  Sulphur. 

QualiiieB, — This  ought  to  be  of  a  lemon  colour,  and  is 
ioblimed  at  a  heat  of  600  degrees.  It  is  soluble  in  oil  of 
turpentine,  by  the  aid  of  beat. 

SULPHUR  PRiECIPITATUM.    Precipitated  Sulphur. 

Qualitief. — Its  colour  is  a  pale  yellow.  Water  with 
which  it  is  boiled  does  not  change  the  colour  of  litmus  to 
red  (thus  showing  the  absence  of  sulphurous,  sulphuric, 
or  hydrochloric  acids).  In  other  respects  it  answers  to 
tolphur  mentioned  above. 

VERATRIA.    An  Alkali  prepared  from  the  seed  of  the  Asagrea 

Officinalis. 

Qualities, — It  is  very  slightly  soluble  in  water,  more  so 
in  aether,  but  most  in  rectified  spirit.    It  has  no  smell. 
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but  Tiolently  irritates  the  nostriU.     It  tastes  acrid.     It  is 
to  be  employed  with  the  utmost  caution. 

ZINCI  SULPHAS.    Sulphate  of  Zinc.    Crystals. 

Qualitiet, — It  is  soluble  in  water.  The  precipitate  with 
ammonia  is  white  (oxide  of  zinc),  and  is  redissoWed  in 
excess  of  the  precipitant.  The  precipitate  with  acetate  of 
lead  or  chloride  of  barium  is  not  soluble  in  dilute  nitric 
acid  (being  sulphate  of  lead  or  baryta).  The  precipitate 
with  carbonate  of  ammonia  from  100  grains  of  sulphate  of 
zinc  is,  by  a  great  heat,  reduced  to  27'9  grains  of  the  oxide 
of  zinc. 

ZINCUM.    Zinc. 

QuaiUies, — ^The  specific  gravity  is  6*86.  It  is  soluble 
in  nitric  acid.  From  the  solution,  the  precipitate  by  liquor 
ammoniee,  is  soluble  in  excess  of  the  precipitant. 


CHEMICAL    DECOMPOSITIONS. 


ACBTUM  DESTILLATUM. 

Bt  distilling  vinegar,  acetic  acid  with  water,  a  slight 
quantity  of  mucilage  and  a  little  alcohol  pass  over  in  the 
first  seven  pints  into  the  receiver,  leaving  the  heavy  im- 
purities in  the  retort.  If  the  heat  were  continued,  the 
acetic  acid  would  be  coloured,  and  obtain  an  empyreamatic 
odour,  resulting  from  decomposition  of  mncilngi nous  matter. 

Vinegar  is  made  either  from  malt-liquors,  weak  wines, 
or  various  fruits,  such  as  gooseberries,  &c.  Hence  it  may 
contain,  amongst  its  impurities,  mucilage,  colouring  matter, 
a  little  alcohol,  sometimes  malic  or  tartaric  acid ;  and  in 
our  own  country  we  find  sulphuric  acid,  on  account  of 
the  law  allowing  one  part  of  it  to  be  added  to  1000  parts 
of  vinegar.  We  also  find  in  vinegar,  on  some  occasions, 
metallic  impregnations,  as  of  copper,  lead,  and  tin,  arising 
from  the  vessels  which  have  been  employed  in  preparing 
it.  They  may  be  discovered  by  their  appropriate  tests. 
The  strongest  vinegar  contains  about  5  per  cent,  of  real 
acetic  acid,  and  a  fluid  ounce  of  it  should  be  neutralized 
by  57  grains  of  carbonate  of  soda.  When  a  solution  of 
chloride  of  barium  is  added  to  an  ounce  of  vinegar,  the 
precipitated  sulphate  of  baryta  should  not  exceed  1*14 
grains.  Should  hydrosulphuric  acid  occasion  no  precipi- 
tate, it  proves  the  absence  of  metallic  salts. 

Medical  Uses, — Vinegar  is  refrigerant,  and  considered 
to  be  antiseptic.  It  is  seldom  used  much  internally. 
Dr.  Thompson  recommended  it  during  the  administration 
of  acetate  of  lead,  with  the  idea  of  preventing  that  salt 
being  converted  into  a  carbonate.  It  is  often  used  in  the 
form  of  vapour  in  sore  throats ;  externally,  in  lotions,  for 
sponging  the  chest  in  some  pulmonary  diseases,  or  the 
body  generally  in  fever.  In  fever  it  is  often  sprinkled  about 
rooms,  with  the  impression  that  it  has  disinfecting  qualities. 


16  CHEMICAL  DECOMPOSITIONS. 

Distilled  vinegar  is  now  seldom  employed  in  pharmacy, 
in  consequence  of  the  greater  purity  of  dilute  acetic  acid 
of  the  present  Pharmacopoeia. 

Dose. — 5j  to  Jss  of  vinegar. 

Prep. — Ceratum  Saponis  Comp.,  Linimentum  ^ruginis. 

ACIDUM  ACETICUM.    (Ph.  L.,  1836.) 

Ingredientt : 

Acetate  of  Soda, 
Sulphuric  Acid, 
DUtilled  Water. 

Decompaction. — The  sulphuric  acid,  from  its  greater 
affinity,  unites  with  the  soda,  forming  sulphate  of  soda ; 
the  acetic  acid  is  set  free,  and  is  separated  by  distillation. 
The  heat  should  not  be  pushed  too  far,  for  fear  of  decom- 
posing eren  the  sulphate  of  soda. 

Acetate  of  soda  is  obtained  in  the  following  manner : 
by  submitting  wood  to  destructive  distillation,  an  acid, 
named  pyroligneous  or  acetic,  is  generated,  contaminated 
with  tarry  matter.  To  this,  lime  is  first  added,  to  form  an 
acetate  of  lime,  and  subsequently  sulphate  of  soda,  when 
double  decomposition  ensues,  affording  acetate  of  soda  and 
sulphate  of  lime.  The  soluble  acetate  is  removed,  and 
heated  so  as  to  expel  the  water  and  tarry  matter,  and 
repeatedly  dissolved  and  crystallized,  until  quite  pure. 

The  acetic  acid  has  a  specific  gravity  of  1*048.  It  is 
yery  volatile:  when  heated,  its  vapour  is  combustible; 
100  grains  of  it  saturate  87  grains  of  crystals  of  carbonate 
of  soda.     It  contains  30  per  cent,  of  real  acid. 

Anhydrous  acetic  acid  is  composed  of — 

3  oxygen        3  x  8  =  24 

3  hydrogen    3x1=3 

4  carbon        4  x   6  =  24 

Atomic  number    .    •    51 
Formula— C*  H»  OK 

Medical  Uses. — This  liquid,  applied  to  the  skin,  acts 
as  a  rubefacient,  and  even  raises  a  blister.  It  is  also  a 
mild  escharotic.     It  is  chiefly  employed  in  pharmacy. 

Prep. — Acetum  Cantharidis,  Acidum  Acet.  dil.,  Acetas 
Potassae,  Oxymel,  Extractum  Colchici  Aceticum,  Liquor 
Morphise  Acetatis. 
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ACIDUM  ACETICUM  DILUTUM. 
IngredientM : 

23  dncbms  of  Acetic  Add  to  a  pint  of  water. 

It  is  ordered  to  be  made  by  adding  sufficient  of  the  water 
to  the  acid  to  accorately  fill  a  pint  measure. 

Qualiliet, — Sp.  gr.  is  1*008:  a  fluid  ounce  of  it  is 
saturated  by  57  grains  of  the  crystals  of  carbonate  of  soda. 
Thus  its  strength  is  about  the  same  as  that  of  distilled 
▼inegar,  but  being  more  pure,  it  is  now  employed  in  many 
pharmaceutical  preparations. 

PreparaHoM, — Acetum  Colchici,  Acetum  Scillse,  Em- 
plastrum  Ammoniaci,  Liq.  Amm.  Acet.,  Ung.  Plumbi 
Comp. 

ACETUM  CANTHARIDIS. 

This  is  a  rery  useful  preparation  for  producing  speedy 
yesication :  a  piece  of  linen  moistened  with  it  is  a  con- 
yenient  mode  of  applying  it ;  or  it  may  be  applied  by  a 
camel's  hair  brush.  It  will  often  produce  a  blister  in  half 
an  hour.     It  is  not  intended  for  internal  administration. 

ACETUM  COLCHICI. 

The  proportion  of  the  dried  cormus  to  the  liquid  is  three 
drachms  and  a  half  to  one  pint  of  dilute  acetic  acid  and  one 
ounce  and  a  half  of  proof  spirit.  According  to  some 
German  chemists,  the  alkaline  principle  is  not  veratria, 
but  a  distinct  substance,  which  they  name  Colchicia ;  there- 
fore we  have  the  acetate  of  colchicia  in  solution.  This 
Tegetable  alkali  is  best  procured  from  the  seeds  of  coU 
chicum. 

Medical  Properties. — Diuretic,  purgative,  diaphoretic, 
and  sedative ;  most  used  in  gout  and  rheumatism.  It  does 
not  agree  with  the  stomach  so  well  as  the  vinum  colchici. 

Doie, — 5"  *o  5Jj' 

ACIDUM  HYDROCHLORICUM  DILUTUM. 

This  is  made  by  mixing  five  ounces  of  the  strong  acid 
with  fifteen  ounces  of  distilled  water. 

QualitieM, — Its  sp.  gr.  is  1*043.  A  fluid  ounce  of  this 
acid  is  saturated  by  168  grains  of  the  crystals  of  carbonate 
of  soda. 
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Hydrochloric  acid  wjbs  ordered  to  be  obtained  in  the 
former  Pharmacopoeia  by  the  following  process : 


Ingredient9 : 


HTDROCHLORIC   ACID. 


Chloride  of  Sodiam, 
Sulphuric  Acid, 
DUtilled  Water. 


Decompontion, — When  the  chloride  of  sodium,  the  acid, 
and  half  the  water,  are  heated  together,  some  water  and 
the  chloride  are  decomposed,  the  oxygen  of  the  water, 
combining  with  the  sodium,  forms  soda;  this,  with  the 
sulphuric  acid,  forms  sulphate  of  soda;  the  hydrogen, 
combining  with  the  chlorine,  forms  hydrochloric  acid  gas, 
which  passes  over  into  the  receiver,  where  it  is  absorbed  by 
the  water  placed  there  for  that  purpose ;  super-sulphate  cmT 
soda  remains  in  the  retort. 

This  liquid  is  a  solution  of  hydrochloric  acid  gas 
in  water;  water  can  absorb  480  times  its  volume  of 
this  gas. 

Compoiition  of  this  acid : 

1  chlorine    =  36 
1  hydrogen  ^    1 

Atomic  numher   .   37 
Formula  H  CI. 

Medical  Propertiet. — Tonic  and  antiseptic.  It  is  given 
with  benefit  in  typhoid  fevers  and  scarlatina;  in  the 
treatment  of  worms,  and  in  cases  of  abundance  of  the 
earthy  phosphates  in  the  urine.  It  has  been  erroneously 
supposed  to  be  a  solvent  for  all  urinarv  calculi ;  although 
it  may  not  be  able  to  dissolve  calculi  in  the  bladder,  through 
the  medium  of  the  circulation,  still  it  has  the  power  of 
arresting  their  rapid  increase.  It  is  also  very  useful  as  a 
gargle,  when  considerably  diluted,  in  putrid  sore  throats. 

JDoae. — ntx  to  nixxx  of  the  dilute  acid. 

Preparationt.  —  Ferri  Ammonio-Chloridum,  Tinctura 
Ferri  SesquichL,  Liq.  Arsenici  Chi.,  Zinci  Chloridum. 
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ACIDUM  HTDROCTANICUM  DILUTUM. 

Ferrocjanida  of  Potaiiiiim. 
Sulphuric  Acid. 
DUtiUed  Water. 

DeeotHposition, — In  this  process  2  eqniralents  of  the 
feiTocyanide  of  pota8siam«  6  equWaleDts  of  sulphuric  acid, 
and  3  equivalents  of  water,  are  engaged;  the  water  is 
decomposed ;  its  oxygen  combining  with  potassium  forms 
potash,  which  the  sulphuric  acid  immediately  seizes  upon, 
forming  bisulphate  of  potash  ;  the  3  hydroeen,  uniting  with 
3  cyanogen,  form  3  hydrocyanic  acid,  which,  by  the  heat, 
pass  over  into  the  receiver ;  and  besides  the  3  bisulphate 
of  potash,  we  have  remaining,  in  the  retort,  a  salt,  consisting 
of  1  equivalent  of  cyanide  of  potassium  and  2  of  cyanide 
of  iron. 

This  acid  is  ordered  to  be  kept  from  the  light,  in  con- 
sequence of  readily  undergoing  decomposition.  From  being 
eolourless,  it  turns  somewhat  brown,  and  affords  subse- 
quently a  blackish  deposit,  a  compound  of  carbon,  hydro- 
gen, and  nitrogebs  and  we  sometimes  find  ammonia  in 
the  water. 

In  another  formula,  in  which  hvdrochloric  acid  and 
cyanide  of  silver  are  employed,  there  is  mutual  decom- 
position ;  the  chlorine  goes  over  to  the  silver,  and  the 
hydrogen  to  the  cyanogen,  forming  hydrocyanic  acid, 
which  is  held  in  solution,  and  subsequently  poured  off 
from  the  precipitated  chloride  of  silver. 

The  tests  for  its  puritv  are  these :  It  is  colourless,  and 
entirely  vaporizable  by  heat,  with  a  peculiar  odour.  It 
slightly  reddens  litmus  paper,  and,  being  volatile,  the  red 
colour  so  produced  soon  disappears.  It  is  not  coloured  by 
hydrosulphuric  acid.  100  grains  of  this  acid  are  accurately 
saturated  by  12*59  grains  of  nitrate  of  silver.  Some  other 
add  is  present  if  a  red  precipitate  falls,  on  the  addition  to 
it  of  the  iodo-cyanide  of  potassium  and  mercury.  Two 
grains  of  real  hydrocyanic  acid  are  contained  in  100 
grains  of  this  dilute  acid. 

By  its  volatility  we  ascertain  the  absence  of  solid  matter. 
Hydrosulphuric  acid  not  discolouring  it  shows  the  absence 
of  metallic  aalU.     By  the  nitrate  of  silver  its  strength  is 
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ascertained  ;  and  the  cyanide  being  soluble  in  nitric  acid 
shows  that  no  hydrochloric  acid  was  present.  If  any  other 
acid  be  present  when  the  iodo-cyanide  of  potassium  and 
mercury  is  added,  there  will  be  a  red  precipitate  of  bini- 
odide  of  mercury. 

Compoiition  of  the  anhydrous  acid  : 

1  hydrogen  =    1 
1  cyanogen  =  26 

Atomic  namber   .    .    27 
Formula  Cy  II,  or  C  N  H. 

Medical  Properties. — Powerfully  sedative.  It  diminishes 
the  heart's  action,  and  also  that  of  ressels  in  parts  which 
it  can  readily  be  applied  to.  It  checks  yomiting  in 
irritation  or  in  sub-acute  inflammation  of  the  stomach ;  is 
useful  in  dyspepsia,  depending  on  the  preceding  causes. 
It  is  given  in  asthma,  hooping-cough,  phthisis,  and  in 
coughs  generally ;  it  has  been  applied  successfully  to  the 
surface  of  the  body,  in  the  treatment  of  some  skin  diseases. 

Dose. — 5  minims,  carefully  increased. 

ACmUM  NITRICUM  DILUTUM. 

Dilute  nitric  acid  is  ordered  to  be  made  with  3  fluid  ounces 
of  nitric  acid,  17  fluid  ounces  of  water.  Its  specific  weight 
is  1*082.  A  fluid  ounce  of  this  acid  is  saturated  by  154 
grains  of  the  crystals  of  carbonate  of  soda. 

Strong  nitric  acid  is  prepared  usually  by  the  following 
process : 

ACiDUM  NrraicuM.    (Ph.  Lond.,  1836.) 

Ingredients : 

Nitrate  of  Potash, 
Sulphuric  Acid. 

Decomposition. — The  sulphuric  acid  combines  with  the 
potash,  forming  bisulphate  of  potash,  and  the  disengaged 
nitric  acid  is  driven  by  the  heat  into  the  receiver. 

The  acid  is  used  in  excess,  in  order  to  supply  a  suflicient 
Quantity  of  water  to  form  liquid  nitric  acid,  and  to  prevent 
Uie  disengagement  of  nitrous  acid.  Should  any  nitrous 
acid  be  present,  it  can  readily  be  expelled  by  heat.  It  is 
also  more  convenient  to  the  manufacturer  to  obtain  bisul- 
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pbate  of  potash,  as  it  is  more  soluble  than  the  sulphate  and 
more  easily  remored  from  the  retort. 

Compontian  : 

5    oxygen  5  x  8  =  40 
1    nitrogen  14 

14  water  13*5 

67-5 
Formola  NO*,  HO. 

Nitric  acid  of  specific  gravity  1*420  is  considered  to 
contain  4  atoms  of  water. 

Formnla  NO*,  4  HO. 

Medical  Properties, — ^Tonic  and  antiseptic.  It  has  been 
much  used,  largely  diluted,  as  a  drink  in  typhoid  fevers  ; 
in  which,  like  most  other  acids,  it  acts  by  its  sedative  or 
antiphlogistic  properties ;  and,  by  restoring  the  circulation 
to  its  proper  standard,  becomes  also  tonic.  It  has  been 
much  and  successfully  employed  in  syphilis,  when  mercury 
was  inadmissible.  It  is  applied  externally  to  fetid  ulcers, 
in  the  quantity  of  15  minims  to  a  pint  of  water ;  and  has 
been  given  intemaUy  in  calculous  affections,  where  the 
phosphates  are  predominant. 

Its  vapour  has  been  used  to  prevent  or  destroy  con- 
tagion: hence  it  is  often  employed  in  purifying  gaols, 
hospitals,  ships,  &c.  This  is  done  by  pouring  sulphuric 
acid  on  nitrate  of  potash. 

Nitric  acid  is  also  used  occasionally  as  an  escharotic. 
Dropped  into  a  hollow  tooth,  it  is  often  efficacious  in 
arresting  toothache. 

Dose  of  dilute  nitric  acid  x({^  to  tlixx. 

ACIDUM  PHOSPHORICUM  DILUTUM. 

Ingredients : 

Phosphorus, 
Nitric  Acid, 
Distilled  Water. 

Five  atoms  of  nitric  acid  are  now  considered  to  be 
decomposed  by  3  atoms  of  phosphorus,  each  of  which  takes 
5  equivalents  of  oxygen  ;  and  thus  we  have  formed  3 
equivalents  of  phosphoric  acid,  and  5  equivalents  of  bin- 
oxide  of  nitrogen  are  disengaged,  which,  with  oxygen  of  the 
air,  form  nitrous  acid  fumes.  The  phosphoric  acid  remains 
with  the  water. 
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Compoiition  of  phosphoric  acid. 

5  oxygen        5  x  8  ss  40 
1  phosphorus  32 

72 

Te9t9  of  its  Purity » — If  chloride  of  barium  and  nitrate 
of  silver  produce  precipitates  insoluble  in  nitric  acid,  it  is 
evident  from  the  first  that  sulphuric  acid  is  present ;  from 
the  second  hydrochloric — the  precipitates  being  sulphate 
of  baryta  and  chloride  of  silver.  Plates  of  copper  or  silver, 
if  acted  on,  would  indicate  the  presence  of  nitric  acid,  and 
hydro-sulphuric  would  produce  a  precipitate,  if  metallic 
salts  were  in  the  acid  liquid.  The  sp.  gr.  of  this  liquid  is 
1*064,  and  132  grains  of  the  crystals  of  carbonate  of  soda 
saturate  1  ounce  of  this  acid,  without  any  precipitation, 
which  shows  that  no  phosphate  insoluble  in  water  was 
held  in  solution  by  excess  of  acid. 

Medical  Properties. — It  is  said  to  be  tonic  in  some 
dyspeptic  cases,  and  very  serviceable  in  cases  of  exostosis, 
on  which  this  acid  is  supposed  to  act  chemically,  that  is, 
rendering  the  phosphate  of  lime  soluble,  and  thereby 
diminishing  it,  if  disposed  to  accumulate.  It  is  also 
occasionally  prescribed  in  urinary  affections,  especially  the 
phosphatic  diathesis ;  and  has  been  recommended  to  allay 
thirst  in  fevers. 

Base. — Til  XX  to  3j. 

ACIDUM  SULPHURICUM  DTLUTUM. 

Dilute  sulphuric  acid  is  now  ordered  to  be  made  by 
adding  to  fifteen  fiuid  drachms  of  sulphuric  acid,  as  much 
water  as  will  accurately  fill  a  pint  measure.  Its  specific 
gravity  is  1*103  ;  a  fiuid  ounce  of  this  acid  is  saturated  by 
216  grains  of  the  crystals  of  carbonate  of  soda. 

The  acid  should  be  gradually  added  to  the  water,  in 
order  to  obviate  the  powerful  extrication  of  heat  which 
would  result  from  adding  a  little  water  to  the  acid,  and  by 
which  the  vessel  used  is  often  broken  ;  the  cause  of  the 
beat  evolved,  is  condensation  of  the  liquids.  There  are 
many  theories  an^^  processes  concerning  the  mode  of 
obtaining  sulphuric  acid,  and  considerable  secrecy  is  ob- 
served by  the  manufacturers.      * 

The  plan  now  adopted  for  obtaining  sulphuric  acid  is 
said  to  be  this.    Three  separate  chambers  are  employed, 
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wbicli  commanicate  with  a  larger  central  one  lined  with 
lead.  In  one  chamber  sniphur  is  burned  to  form  sul- 
phorona  acid;  in  the  second,  nitric  acid  fumes  are  dis- 
eogaged  by  acting  npon  nitrate  of  potash  with  sulphuric 
ic£d,  and  in  the  third  steam  is  generated.  When  these 
three  products  enter  the  central  chamber,  3  equivalents 
of  sulphnroas  acid  abstract  3  equivalents  of  oxygen  from 
one  of  nitric  acid  to  form  3  equivalents  of  sulphuric  acid, 
which  uniting  with  the  steam,  form  liquid  sulphuric  acid, 
and  binoxide  of  nitrogen  rises  in  the  chamber,  and 
uniting  with  2  equivalents  of  oxygen  and  becomes  nitrous 
add.  This  descending,  is  attacked  by '  2  equivalents 
of  snlphnrous  acid,  and  gives  up  two  of  oxygen,  and 
thereby  produces  2  of  sulphuric  acid,  and  again  rises, 
tt  binoxide  of  nitrogen,  to  be  a  conveyer  of  oxygen  to 
the  sulphurous  acid,  which  continues  to  enter  the  chamber. 
During  this  time,  steam  is  constantly  entering  the  chamber, 
and  by  condensation  holds  the  sulphuric  acid  in  solution 
at  the  bottom  of  the  chamber,  from  which  it  is  drawn  o£f  by 
stopcocks,  and  its  strength  is  ascertained. 

Sulphuric  acid,  with  only  half  an  equivalent  of  water,  is 
obtained  by  diBtillation  froin  the  sulphate  of  iron,  and  is 
called  Nordhausen  sulphuric  acid,  or  dihydrated  sulphuric 
acid ;  and  from  this,  anhydrous  sulphuric  acid  may  be  pro- 
cared  in  a  solid  crystalline  form. 

Sulphuric  acid  is  seldom  quite  pure ;  it  generally  con- 
tains a  small  quantity  of  sulphate  of  lead,  and  often  a  trace 
of  arsenic,  the  former  of  which  is  often  Been  in  the  form 
of  a  white  flocculent  precipitate,  when  the  acid  is  diluted 
with  water. 

By  mixing  four  parts  of  sulphuric  acid  with  one  of 
water,  such  condensation  of  volume  takes  place  as  to  evolve 
beat  of  the  temperature  of  300  degrees. 

Cowipontion  of  the  anhydrous  acid : 

3  oxygen        3  X  8  =  24 
1  tulpbur  16 

•  •  40 

The  liquid  add  contains — 

1  water  =   9 

49 
Fommla  S0<,  HO. 
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Medical  Properties, — Tonic,  refrigerant,  and  antiseptic. 
This  acid  is  frequently  given  to  check  the  night  sweats  in 
phthisis,  and  as  a  tonic  with  yegetable  bitters  after  fevers, 
and  especially  with  the  sulphate  of  quinine  and  other  pre- 
parations of  cinchona.  It  is  useful  in  most  haemorrhages, 
acting  as  an  astringent  and  sedative  ;  and  has  been  added 
to  ointments,  to  make  a  stimulating  application. 

Dose, — Of  the  diluted  add,  from  1 0  to  30  minims. 

ACIDUM  TARTARICUM.  (Ph.  Loud.,  1836.) 

Ingredients : 

Bitartrate  of  Potash, 
BoUing  Water, 
Prepared  Chalk, 
Dilute  Sulphuric  Acid, 
Hydrochloric  Acid. 

Decomposition. — In  obtaining  this  acid,  there  are  four 
distinct  stages  of  chemical  action  and  decomposition : 

1 .  When  the  bitartrate  and  half  the  chalk  are  boiled  in 
water,  they  are  both  decomposed,  the  bitartrate  surrender- 
ing one  equivalent  of  its  acid  to  the  lime,  forming  a  tar- 
trate of  Ume,  which  falls  to  the  bottom,  carbonic  acid 
escapes,  and  a  tartrate  of  potash  remains  in  solution.  The 
solution  of  tartrate  of  potash,  instead  of  being  rejected,  is 
reserved  to  yield  its  tartaric  acid  also. 

2.  The  hydrochloric  acid  is  added  to  the  rest  of  the 
chalk  ordered,  when  decomposition  ensues ;  the  chlorine 
with  the  calcium  forms  a  chloride  of  calcium  in  solution, 
the  hydrogen  of  the  acid  and  oxygen  of  the  lime  form 
water,  and  carbonic  acid  is  evolved. 

3.  When  we  add  the  solution  of  chloride  of  calcium  to 
the  solution  of  tartrate  of  potash,  fresh  chemical  changes 
occur;  the  chloride  of  calcium  and  tartrate  of  potash 
decompose  each  other ;  the  chlorine  with  potassium  forms 
a  chloride  of  potassium,  the  oxygen  of  the  potash  passes 
to  the  calcium,  with  which  the  tartaric  acid  combines, 
forming  tartrate  of  lime.  In  this  ^ay  the  tartaric  add  is 
all  transferred  from  the  potash  to  the  lime. 

4.  When  sulphuric  acid  is  added  to  the  washed  tartrate 
of  lime,  sulphate  of  lime  is  formed,  and  tartaric  acid  is  set 
£ree»  and,  by  evaporation,  is  procured  in  crystals. 
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4  carbon        4  x  6  =  24 

5  oxygen       5  x  8  =s  40 
2  hydrogen    2x1=2 

Atomic  number  ...  66 

The  cr3rstallized  acid  contains  one  equiTalent  of  water. 
Atomic  number^  75. 

Formula  of  the  CrystalliBed  Add,  C*  0^  H',  HO. 

Bat  as  this  acid  is  bibasic^  most  chemists  now  double  its 
atomic  number  and  thus  represent  it  C^  H^  0^^  2  HO. 

Medical  Properties. — Refrigerant,  and,  with  alkalies  in 
the  form  of  neutral  salts,  mildly  purgative.  It  is  much 
employed  as  an  ingredient  in  soda  powders,  to  combine 
with  the  soda,  and  disengage  carbonic  acid ;  it  is  also  a 
constituent  of  Seidlitz  powders.  Its  saturating  power  is 
nearly  the  same  as  of  citric  acid. 

Da§e, — 9j  to  58>* 


ETHEREAL   PREPARATIONS. 

CHLOROFORMyL--CHLOROFORM. 

IngredieniM : 

Chlorinated  Lime, 

Rectified  Spirit, 

Water, 

Chloride  of  Calcium. 

Deeomposition. — ^The  chemical  changes  in  this  process 
are  very  complex  and  doubtful.  It  is  considered  by  some 
chemists,  that  2  equivalents  of  alcohol  act  upon  8  equiva- 
lents of  hypochlorite  of  lime,  and  yield  1  equivalent  of 
chloral,  2  atoms  formiate  of  lime,  5  atoms  chloride  of 
caldum,  9  atoms  water,  and  1  of  lime.  Secondly,  the 
chloral,  1  of  water  and  lime,  act  on  each  other,  pro- 
ducing 1  equivalent  of  tercbloride  of  formyle,  and  1  equi- 
valent of  formiate  of  lime ;  and,  lastly,  the  3  atoms  of 
formiate  of  lime,  with  3  of  hypochlorite  of  lime,  and  free 
hme  in  excess,  are  resolved  into  6  atoms  of  carbonate 
of  lime,  and  these  combining  with  the  5  equivalents  of 
chloride  of  calcium,  are  left  behind  in  the  retort  as  a  sandy 
powder. 

2 
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The  above  complex  description  is  given,  and  clearly 
demonstrated  by  diagrams,  in  Mr.  Phillips's  '  Translation 
of  the  Pharmacopoeia,'  to  which  the  reader  is  referred. 

Composition  of  chloroform : 

2  carbon        6x2=    12 
1  hydrogen  =      1 

S  chlorine    36  x  3  =  108 

121 
Formula  C*  H  CP 

Qualities, — It  is  free  from  colour,  with  an  agreeable 
odour.  Its  specific  gravity  is  not  less  than  1*480.  It  is 
scarcely  at  all  dissolved  in  water.  It  does  not  stain  litmus 
with  a  red  colour.  Rubbed  on  the  skin,  it  soon  passes  off, 
almost  no  odour  being  left  behind. 

Medical  Properties, — This  liquid  is  chiefl.y  used  as  an 
anaesthetic  agent  in  the  performance  of  operations,  and  is 
superior  to  all  hitherto  discovered.  It  reduces  muscular 
contractility,  and  has,  when  inhaled,  been  found  very  useful 
in  the  reduction  of  dislocations,  and  in  some  hernise.  A 
solution  of  camphor  in  chloroform  is  an  admirable  remedy 
for  toothache,  topically  applied.  It  has  been  used  in 
tetanus,  but  with  no  permanent  good  result';  and  in  many 
other  cases,  such  as  cholera,  &c.  But  time  is  still  required 
to  establish  its  character  as  a  safe  and  certain  remedy  in 
many  internal  diseases. 

Dose, — ^For  inhalation,  from  Jj  ^  5i^«  Internally  ad- 
ministered, ntx  to  TiXxz. 

.£THER  SULPHURICUS.    (Ph.  Lond.,  1836.) 

Ingredients : 

Rectified  Spirit, 
Snlphoric  Add, 
Carb.  of  Potash,  previootly  burnt 

Decomposition.^The  explanation  of  the  formation  of 
Rther  by  Liebig  is  as  follows :  Two  equivalents  of  sul- 
phuric acid  act  upon  one  of  alcohol,  and  yield  three  equi- 
▼alents  of  water,  and  one  of  the  bisnlphate  of  the  oxide  of 
ethole:  by  continuing  the  beat,  the  latter  bisulphate  is 
decomposed  and  resolved  into  one  equivalent  of  ether  and 
two  of  sulphuric  add. 


CHEMICAL  DECOMPOSITIONS.  27 

Alcohol  18  a  hydrated  oxide  of  etbule. 

earb»  hyd.  oxy. 

Ethule  is  composed  of       4  5  ^29 

JEther        ...        4  5  1    =  37 

Alcohol      ...        4  6  2    =46 

The  carbonate  of  potash  is  employed  to  absorb  the 
water,  and  prevent  its  passing  over  with  the  aether. 

Medical  Properties, — ^A  diffusible  stimulant  and  anti- 
spasmodic. It  is  often  prescribed  in  low  states  of  the 
system  with  benefit ;  it  is  useful  in  hysteria  and  asthma ; 
and,  daring  the  passage  of  biliary  calculi,  has  been  sup- 
posed not  only  to  diminish  pain,  but  likely  to  act  as  a 
solrent  to  the  concretion.  By  its  evaporation,  considerable 
cold  is  produced ;  therefore,  it  is  often  introduced  into 
cooling  external  applications. 

Boae. — 5fi#  to  Sjss. 


Ingredienta : 


OLEUM  ^THEREUM. 


Rectified  Spirit, 
Sulphuric  Acid, 
Solution  of  Potash, 
DisUUed  Water. 


Deeomponiion. — ^The  excess  of  acid  in  this  preparation 
prevents  the  formation  of  eether  only,  the  products  being 
tome  sether,  an  oily  liquid,  sulphurous  acid  and  water ;  by 
exposing  the  supernatant  liquid  to  the  air  for  a  day,  the 
etJier  passes  off  in  vapour,  leaving  the  oily  liquid  behind ; 
this  is  to  be  treated  with  solution  of  potash  and  water,  to 
remove  any  sulphurous  acid,  and  the  residue  is  named 
ethereal  oU,  or  oil  of  wine. 

Ethereal  oil,  or  oil  of  wine,  contains  the  elements  of 

sulphuric  acid,  in  combination  with  carbon,  hydrogen,  and 

oxygen;    it  is  supposed  to  be  a  compound   of  neutral 

sulphate  of  asther  with  the  sulphate  of  a  hydro-carbon 

isomeric  vrith  defiant  gas,  to  which  the  name  etherole  is 

g^ven; 

C4H,OSO,-i-C4H,SO, 

Brande  and  Turner  consider  this  liquid  to  be  a  com- 
pound of— 
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1  talpharic  acid  =  40 
1  aether  =  37 

Atomic  namber    .    77 

The  acid  is  so  intimately  combined  with  the  aether,  that 
it  afforda  no  precipitate  with  chloride  of  barium,  nnleaa 
heat  be  applied  to  decompose  the  oil. 

Qualities. — The  specific  gravity  is  1*050.  Dropped 
into  water,  it  sinks  immediately  in  a  globular  form.  It  is 
dissolved  in  aether;  and  does  not  change  the  colour  of 
litmus. 

Medical  Properties. — The  same  as  those  of  sulphuric 
aether :  it  ia  not  given  alone,  but  in  the  form  of  the  spiritus 
setheris  aulphurici  compositus. 

SPIRITUS  iETHERIS  NITRICI. 

Ingredients : 

Nitric  Add, 
Rectified  Spirit. 

Decomposition. — The  nitric  acid  and  part  of  the  alcohol 
are  decomposed.  The  acid  is  resolved  into  hyponitrous 
acid  and  oxygen,  and  the  alcohol  is  converted  into  aether ; 
the  oxygen  of  the  acid  combining  with  the  disengaged 
elements  of  the  alcohol,  forming  water,  oxalic,  formic,  and 
acetic  acids.  The  nitric  aether  which  is  distilled  over,  may 
be  considered  to  be  a  hyponitrite  of  aether,  with  uncom- 
bined  alcohol. 

If  the  specific  gravity  exceeds  '834,  it  is  probable  that 
nitric  acid  or  water  in  excess  is  present.  The  litmus 
being  strongly  reddened,  proves  an  abundance  of  add, 
as  also  the  efiiervesceuce  occasioned  by  the  carbonate  of 
soda. 

Composition : 

1  hTponitrout  add  =  38 
1  lether  =s  37 

Atomic  number  75 

Formula  C4H«0,N0> 

Medical  Properties. — ^Difiuaible  stimulant,  and  diuretic. 
Dose. — 5s8  to  5ij. 
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SPIRITUS  ^THERIS  SULPHURICI  COMPOSITUS. 

A  mixture  of  sulphuric  aether,  rectified  spirit^  and  aethe- 
real  oil. 

The  advantage  of  this  preparation  is^  that  it  is  miscible 
▼ith  water,  and  therefore  more  conyenient  for  internal 
administration. 

Date. — 5ss  to  5y« 

ALKALINA. 
ALKAUNE  PREPARATIONS. 

AMMONIJS  SESQUICilRBONAS.  (Pb.  Lond.,  1836.) 

Ingredients : 

Hydrochlonte  of  Ammonia, 
Chalk. 

Decompontion, — When  heated  together,  the  hydro- 
chloric acid  and  lime  of  the  chalk  are  decomposed ;  the 
chlorine  of  the  acid  combines  with  the  calcium,  forming 
chloride  of  calcinm ,  the  hydrogen  of  the  acid,  with  the 
oxygen  of  the  lime,  forming  water,  which  rises  with  the 
carbonic  acid  and  ammonia,  forming  hydrated  sesqui- 
carbonate  of  ammonia,  chloride  of  calcium  remaining  in 
the  retort. 
Ccn^poiition : 

3  carbonic  acid, 

2  ammonia, 

2  water. 

Formula  2NHs,  3C0*,  2H0 

If  this  preparation  could  be  made  in  vessels  perfectly 
closed,  the  ammonia  would  be  in  the  state  of  a  carbonate 
instead  of  a  sesquicarbonate ;  during  the  sublimation,  some 
water  escapes,  as  also  ammonia,  which  accounts  for  the 
preponderance  of  carbonic  acid. 

Ammonia  combines  with  carbonic  acid  in  at  least  three 
proportions,  viz.,  the  monocarbonate,  sesquicarbonate,  and 
bicarbonate.  The  first  exists  in  spiritus  ammoniac  aroma- 
ticus;  the  second  in  the  preparation  under  notice,  and 
this  sesquicarbonate  becomes  bicarbonate  by  being  kept 
and  somewhat  exposed  to  the  air,  which  occasions  the 
escape  of  some  more  ammonia. 
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Medical  Properties. — ^A  diffusible  stimulaDt,  antispas- 
modic, antacid,  and  somewhat  diaphoretic ;  in  large  doses 
emetic.  As  an  emetic  it  may  be  of  great  benefit  in  narcotic 
poisoning.  This  substance  is  often  very  sernceable  in 
depressed  states  of  the  system,  as  in  typhus,  conflaent 
smallpox,  &c.  &c.  It  is  a  stimulant  and  rubefacient,  if 
applied  externally 

Dose. — As  a  stimulant,  gr.  ▼  to  gr.  x. 
As  an  emetic,  gr.  xx  to  gr.  xxx. 

Prep. — Liq.  Amm.  Sesquicarb.  —  Liq.  Amm.  Acct. — 
Capri  Ammonio-sulphas. 

LIQUOR  AMMONIifi.    (Ph.  Lond.,  1836.) 

Ingredients : 

Hydrochlorate  of  Ammonia, 

Lime, 

Water. 

Decomposition. — When  the  above  ingredients  are  pro- 
perly mixed  and  heated,  the  hydrochloric  acid  nnd  lime  are 
both  decomposed;  the  chlorine  combining  with  the  calcium, 
forms  chlonde  of  calcium ;  the  hydrogen  and  oxygen  form 
water;  by  heat  the  ammonia,  which  is  set  free,  passes 
Over  with  part  of  the  water  into  the  receiver. 

Liquor  Ammonise  is  a  solution  of  ammoniacal  gas  in 
water. 

Ammoniacal  gas  is  composed  of 

3  hydrogen  3  x  1  =:    3 
1  nitrogen  14 

Atomic  number    17 
FormuU  N  IP 

Medical  Properties. — The  same  as  of  the  former  pre- 
paration, and  in  addition  powerfully  escharotic.  It  is  not 
so  much  given  internally.  Externally  it  is  often  prescribed 
as  a  rubefacient,  in  the  form  of  embrocations.  If,  acci- 
dentally, too  large  a  dose  has  been  swallowed,  the  best 
antidotewould  be  some  fixed  oil,  as  almond  or  olive  oil.  The 
acids  recommended  by  some  wonid  be  too  irritating,  would 
be  swallowed  with  difficulty,  and  would  form  compounds 
more  injurious  than  the  compound  formed  with  the  oil. 
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Dote. — ii|Y  to  Bf^z  in  milk,  or  some  copious  bland 
liquid. 

I*rep. — Lin.  Ammoniae. — Lin.  Camph.  C. — Lin.  Hy- 
dnirgjri. — Tinct.  Amm.  Comp. 

LIQUOR  AMMONLfi  ACETATIS. 

Ingrtdienti : 

DUtQled  Yinegar, 
Sesquicarbonate  of  Ammonia. 

Decomposition. — The  acetic  acid,  by  its  greater  affinity, 
combines  with  ammonia,  displacing  the  carbonic  acid, 
which  escapes  with  efienrescence.  When  pure,  this  liquid 
affords  no  precipitate  with  hydrosnlphuric  acid,  proving 
the  absence  of  metallic  salts :  chloride  of  barium  and  nitrate 
of  silver  producing  no  precipitate,  show  that  neither  sul- 
phuric nor  hydrochloric  acid  is  present. 

Medical  Properties. — ^Diaphoretic,  refrigerant,  and  some- 
what diuretic.  It  is  much  used  as  a  cooling  application 
externally. 

Dose. — 5y  ^5tj- 

LIQUOR  AMMONIiE  CITRATIS. 

Ingredients : 

Citric  Add, 
Distilled  Water, 
Setquicarbonate  of  Ammonia. 

Decomposition. — The  citric  acid  combines  with  the  am- 
monia and  expels  the  carbonic  acid. 

Fonniila3NH»,C"H»0«» 

Medical  Propfr^t>«.— Refrigerant    and    antiphlogistic, 
forming  an  agreeable  medicine  in  the  treatment  of  fevers. 
Dose. — ^3j  to  Jss. 

ATROPl^  SULPHAS. 
Ingredients : 

Dilute  Stilphuric  Add, 

Atropia, 

DUtUled  Water. 

Chemical  Action.-^Bj  mixing  the  aboye  ingredients  a 
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Bolable  sulphate  of  atrophia  is  formed,  which,  by  eTaporation, 
may  be  obtained  in  crystals. 

Atropia  is  an  alkaloid,  the  active  principle  of  atropa 
belladonna.  It  is  procurable  from  the  leaves  and  root  of 
the  plant  by  a  process  analogous  to  those  usually  employed 
for  separatine  the  alkaloids  from  plants,  viz.,  by  treating 
the  plant  with  spirit  and  water,  adding  lime,  afterwards 
dilute  sulphuric  acid,  and  finally  precipitating  by  means  of 
carbonate  of  potash.  It  is  highly  poisonous,  and  is  only 
employed  to  make  the  salts  of  atropia. 

Fonnuli  C**  H*»  N0«.    Equi?.  289. 

Medical  Properties. — This  salt  is  only  intended  for 
external  use,  and  especially  as  an  application  to  the  eye  to 
produce  dilatation  of  the  pupil.  One  grain  may  be  dis- 
solved in  a  drachm  of  water,  and  a  drop  or  two  of  this 
solution  should  be  dropped  between  the  eyelids. 

LIQUOR  MORPHINE  ACETATIS. 

Ingredients  : 

Acetate  of  Morphia, 
Acetic  Acid, 
Distilled  Water, 
Proof  Spirit. 

Chemical  Action,-^The  acetic  acid  combines  directly 
with  the  morphia,  forming  a  salt  held  in  solution  by  the 
water  and  proof  spirit. 

One  drachm  of  this  solution  contains  a  grain  of  acetate 
of  morphia. 

LIQUOR  MORPHIiE  HYDROCHLORATIS. 

In  this,  the  salt  is  merely  held  in  solution  by  the  water 
and  spirit.  It  contains  one  grain  in  a  drachm,  and  like  the 
former  solution  is  of  nearly  the  same  strength  as  tincture 
of  opium. 

Dose. — xt\x  to  5ss. 

MORPHIA.    (Pb.  Lend.,  1836.) 
Ingredients : 

Hydrochlorate  of  Morphia, 
Solution  of  Ammoiiia, 
DistiUed  Water. 
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Deeomposition. — The  bydrGchloric  acid  combines  with 
the  ammonia,  forming  hydrochlorate  of  ammonia  in  solu- 
tion, and  the  morphia  is  precipitated. 

Morphia  is  insoluble  in  cold  water,  almost  insoluble  in 
aether,  soluble  in  40  parts  of  cold  alcohol,  and  in  30  parts 
of  boding  alcohol.  Liquid  potash  and  soda  dissolve  it 
Tery  readily.  It  is  turned  red,  afterwards  yellow,  by  nitric 
acid.  It  forms  a  blue  colour  with  the  tincture  of  sesqui- 
chloride  of  ^n  ;  if  chlorine  and  ammonia  be  added  to  its 
Balt2«,  they  are  rendered  browu,  which  colour  disappears  if 
more  chlorine  be  added. 

Compotitum : 

35  ctrbon  35  x  6  =  210 

20  hydrogen  20  x  1  =:   20 

6  oxygen  6  X  8  =s   48 

1  nitrogen  14 

Atomic  nnmber    .        .    292 

Morphia  uncombined  with  an  acid  is  not  used  medici- 
nally, as  it  would  have  no  action  in  the  system,  unless  it 
met  with  some  acid  in  the  stomach  to  give  it  solubility. 
It  is  used  in  the  '  Pharmacopceia '  to  assist  in  forming  the 
salts  above  mentioned.  It  is  less  liable  to  spontaneous 
decomposition  than  the  salts  of  morphia  by  long  keeping, 
and  from  it  the  salts  may  be  made  when  desired. 

HTDROCHLORAS  MORPHLE.    (Ph.  Lond.,  1836.) 

IngredienU : 

Opium, 

Crystals  of  Chloride  of  Lead, 
Animal  Charcoal, 
Hydrochloric  Acid, 
Distilled  Water, 
Solution  of  Ammonia. 

By  the  maceration,  expression,  and  bruising,  the  soluble 
principles  of  the  opium-are  dissolved,  and  the  solution  is 
then  evaporated  to  the  consistence  of  a  syrup.  This  is  to 
be  treated  with  three  pints  of  water,  and  then  allowed  to 
stand,  that  the  dregs  may  subside,  and  the  supernatant 
solution  is  to  be  preserved  for  use.  This  solution  contains 
meconate  of  morphia  and  codeia:  when  the  chloride  of 
lead  is  added,  water  is  decomposed,  iu  hydrogen  uniting 
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with  the  chlorine  forms  hydrochloric  acid,  which  unites 
with  the  morphia,  forming  a  Bolahle  hydrochlorate  of 
morphia  and  codeia ;  the  oxygen  of  the  water  with  the 
lead  forms  an  oxide,  which  comhines  with  the  meconie 
acid,  and  is  precipitated.  The  solution  is  then  eyaporated» 
that  part  of  the  hydrochlorate  of  morphia  may  be  obtained 
in  crystals,  which  are  put  on  one  side  for  the  present. 
The  poured-off  solution,  containing  part  of  the  hydro- 
chlorate of  morphia  and  all  the  codeia,  is  treated  with 
ammonia,  which,  by  combining  with  the  acid,  throws  down 
the  morphia,  but  the  codeia  is  held  in  solution.  The 
grand  object  then  of  the  ammonia  is  to  separate  the  codeia 
from  the  morphia. 

The  precipitated  morphia  is  now  to  be  treated  with 
dilute  hydrochloric  acid  to  dissohe  it,  and  to  be  mixed 
with  the  first  formed  hydrochlorate  of  morphia  just  dis- 
solved by  water.  To  the  solution  charcoal  is  added  to 
decolorise  it,  and  by  filtration  and  evaporation  all  the 
hydrochlorate  of  morphia  is  obtained  in  crystals. 

This  salt  of  morphia  possesses  the  same  properties  as 
the  acetate,  and  is  given  in  similar  doses.  It  is  thonght  by 
many  to  be  more  certain  in  its  operation,  and  certainly  can 
be  kept  for  a  longer  time  without  any  change  taking  place 
in  it. 

Dose, — Gr.  i  to  gr.  ss. 

QUINiB  DISULPHAS.    (Ph.  Load.,  1836.) 

Ingredients : 

Tellow  Cinchona  Bark, 
Sulphuric  Acid, 
Animal  Charcoal, 
Hydrated  Oxide  of  Lead, 
Solution  of  Ammonia, 
Distilled  Water. 

Chemical  Changes. — By  boiling  the  bark  with  the  water 
and  sulphuric  acid,  the  active  principles  of  the  ciachona 
arc  dissolved,  and  we  have  in  solution  sulphate  of  qnina, 
free  kinic  acid,  and  colouring  matter.  When  the  oxide  of 
lead  is  added,  it  attracts  the  sulphuric  acid,  and  an  in- 
soluble sulphate  of  lead  is  precipitated,  quina  with  kinic 
acid  remaining  in  solution ;  when  to  the  solution  ammonia 
ia  added,  it  unites  with  the  kinic  acid,  and  the  teiMurated 
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qnina  is  precipitated.     This  is  then  to  be  collected  by 
filtratioD,  and  saturated  trith  dilute  sulphuric  acid,  purified 
by  digesting  with  charcoal^  and  evaporated  that  it  may 
pass  into  crystals. 
Coatpontion : 

1  tnlphuric  acid  =    40 

2  qoina  2  X   162  s:  324 
8  water                 8  x      9  ==    72 

Atonic  number    ....    436 

CampontUm  of  qaina : 

20  carbon  20  x  6  s=  120 

12  hydrogen  12  x  1  =    12 

2  oxygen  2x8=    16 

1  nitrogen  14 

Atomic  number     .    .    162 
Formula  C*«  H»  O*  If . 

Medical  Properties, — It  possesses  the  virtues  of  cinchona 
in  a  concentrated  form,  and  has  justly  obtained  the  character 
of  being  a  most  valuable  tonic. 

The  best  mode  of  administering  it,  is  in  distilled  water, 
with  two  or  three  drops  of  dilute  sulphuric  acid. 

Date. — Gr.  j  to  gr.  ▼. 

AQU^  DESTILLATiBL 

Distilled  waters  are  now  obtained  by  introducing  into  a 
retort  a  quantity  of  vegetable  substances,  with  water,  and 
distilling  over  only  a  part  of  the  liquid ;  or  by  u^ing  ^he 
distilled  oil,  rubbing  it  with  powdered  ^nt|  afterwards, 
with  water,  and  then  filtering. 

Most  of  the  distilled  waters  are  stimulants,  and  therefore 
tome  caution  is  necessary  in  prescribing  them  as.  vehicles 
for  other  substances  in  the  treatment  of  fevers. 

When  the  fresh  herb  is  employed  instead  of  the  dry  one, 
a  larger  quantity  should  be  used,  in  consequence  of  water 
entering  largely  into  the  substance  of  the  fresh  plant. 

Distilled  waters  are  often  imitated  by  rubbing  any  dis- 
tilled oil  with  carbonate  of  magnesia,  and  afterwards  with 
distilled  water,  and  then  filtering.  Such  waters  answer 
almost  every  useful  purpose. 
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CATAPLASMATA. 
CATAPLASMA  CABBONIS. 

The  charcoal  poultice  will  be  found  to  be  an  agreeable 
application  to  foul,  sloughing,  gangrenous  sorea,  and 
particularly  in  cases  of  gangrena  senilis. 

CATAPLASMA  CONII. 

The  hemlock  poultice  is  a  useful  application  to  scrofu- 
lous ulcers ;  it  allays  pain  and  irritation,  and  is  also  likely 
to  tranquillise  the  system  generally.  It  is  applied  usefully 
to  painful  swellings  of  the  breast,  and  particularly  to  open 
^cancer. 

CATAPLASMA   FERMENTI. 

The  yeast  poultice  is  considered  serviceable  in  cases  of 
ietid,  sloughing,  gangrenous  sores,  and  is  frequently 
prescribed  in  mortification  of  the  extremities,  resulting 
Trom  local  injury.  It  is  thought  by  some  to  do  good  by 
.the  disengagement  of  carbonic  acid. 

CATAPLASMA  LINI. 

Linseed  meal  poultice  is  the  most  common  of  these 
applications.  It  acts  most  kindly  if  it  is  made  with  the 
bruised  seeds,  from  which  the  oil  has  not  been  expressed. 
The  ordinary  linseed-meal,  prepared  from  the  seeds  mi- 
nutely ground  after  the  removal  of  the  oil,  and  made  into 
poultice,  is  liable  to  become  very  hard  and  dry,  and  difficult 
to  be  removed,  and  more  irritating. 

CATAPLASMA  8TNAPIS. 

Mustard  poultice,  or  a  sinapism,  is  used  as  a  rubefacient, 
leounter-irritant,  and  stimulating  application. 

It  is  often  prescribed  as  a  substitute  for  cantharides,  in 
consequence  of  a  more  certain  and  speedy  operation. 
Great  care,  however,  is  necessary  in  the  employment  of 
sinapisms.  If  they  are  applied  to  an  emaciated,  delicate, 
and  weakly  body,  and  left  on  too  long,  they  may  occasion 
alougbing ;  in  children  they  act  sufficiently  in  the  course 
cf  ten  or  fifteen  minutes,  and  should  be  carefully  watched, 
80  that,  as  soon  as  the  skin  is  reddened,  they  may  be 
removed.  They  are  much  used  in  apoplexy,  applied  to  the 
extremities,  if  put  on  the  dorsum  of  the  foot,  calves  of 
the  legs,  or  thighs^  from  twenty  to  thirty  minutes  may  be 
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a  sufficient  time  to  leave  them  on.  When  in  contact  with 
the  soles  of  the  feet,  a  longer  time  is  necessary  to  produce 
any  effect,  in  consequence  of  the  thickness  of  the 
epidermis. 

CATAPLASM  A  SODiE  CHLOBINAT^. 

This  poultice  will  be  found  serviceable  in  correcting  the 
fetor  of  sloughing  sores,  and  is  still  more  efficacious  than 
the  charcoal,  or  yeast  poultice. 

CERATA. 

Cerates,  so  named  from  wax  entering  into  the  com- 
position of  them,  are  unctuous  applications  of  a  firmer 
consistence  than  ointments.  Few  of  them  require  any 
particular  notice. 

CERATUM  CANTHARIDIS. 

This  is  used  to  keep  up  a  discharge  from  blistered 
surfaces.  In  some  habits  it  will  be  liable  to  cause  stran- 
gury and  bloody  urine ;  the  savine  ointment  is  a  more  safe 
application. 

CONFECTIONES. 
CONFECTIO  AMTGDALJI. 

The  ingredients  of  this  confection  are  now  recommended 
to  be  beaten  separately,  and  then  mixed,  and  kept  in  a 
dry  state.  If  they  are  thoroughly  incorporated  and  kept, 
they  are  liable  to  become  mouldy.  This  confection,  with 
water,  forms  a  milky  liquid,  which  is  a  pleasant  demulcent 
in  coughs,  and  a  good  vehicle  for  some  more  powerful 
remedies . 

CONFECTIO   AROMATICA. 

The  ingredients  of  this  confection  are  now  recommended 
to  be  powdered,  mixed,  and  kept  dry.  If  prepared  with 
water,  after  some  time,  fermentation  takes  place,  destroy- 
ing its  antacid  properties.  This  confection  is  a  warm 
stimulant,  and  mildly  astringent.  It  is  incompatible  with 
acida. 

Dose. — 3j  to  5ss. 

CONFECTIO  OPII. 

This  is  a  stimulating  opiate,  useful  in  cases  of  debility. 
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and  the  combination  of  opiam  \?ith  aromatics  preYenta 
nach  of  the  unpleasant  headache  so  liable  to  show  itself 
on  the  following  morning,  after  the  use  of  opium  in 
general. 

'  Thirty  grains  of  this  confection  contain  about  one  grain 
of  opium. 

Do9e, — ^Gr.  xy  to  gr.  xxx. 

CONFECTIO   FIPERIS   NIGRI. 

This  is  an  imitation  of  Ward's  Paste.  It  is  employed 
for  internal  administration  in  piles ;  and  is  very  often 
beneficial  in  persons  of  a  relaxed  and  enfeebled  habit.  It 
stimulates  the  intestines,  and  aids  the  Yenous  circulation. 

jDoftf. — 5S8  to  5js>. 

DECOCTA. 

Decoctions  are  made  by  boiling  substances  in  water,  and 
the  quantity  of  the  liquid  is  to  be  reduced,  so  as  to  concen- 
trate it.  fiy  this  process  more  soluble  matter  is  extracted, 
but  at  the  same  time  volatile  principles  are  likely  to  be 
dissipated.  Vegetables  that  contain  Yolatile  oils  as  their 
active  ingredient,  are  not  adapted  for  such  preparation. 

DECOCTUlf   ALOES    COlfPOSITUM. 

This  is  the  mildest  preparation  of  aloes.  The  aloes  is 
modified  in  its  action  by  the  carbonate  of  potash,  which 
increases  its  solubility,  and  appears  to  form  a  soapy 
compound  with  it.  There  are  nearly  four  grains  of  aloes 
in  each  ounce  of  this  decoction. 

Medical  Properties, — It  is  a  tonic,  stomachic,  and  often 
used  as  an  emmenngogue,  and  by  some  as  a  purgative. 

In  dyspepsia  it  may  be  given  in  doses  of  three  or  four 
drachms  twice  a  day. 

As  an  emmenagogue,  it  is  frequently  ordered  with  Mist. 
Ferri  Composita,  in  the  proportion  of  half  an  ounce  to  m 
ounce  of  the  latter  mixture. 

As  a  purgative,  from  6  drachms  to  H  ounce  maybe 
given. 

DECOCTUM    CHIMAPHILA. 

This  is  a  diuretic  remedy,  of  a  very  doubtful  action. 
Dose. — ^5j  to  Jij. 
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SECOCTUM    SCOPARII   COMPOSITUM. 

This  is  a  diuretic  preparation,  and  may  be  given  in  doses 
of  one  to  two  ounces,  three  times  a  day,  and  is  an  excellent 
vehicle  for  other  diuretics. 

DECOCTUM   YERATBT. 

This  decoction  is  intended  for  external  use  in  some  skin 
diseases,  and  to  destroy  insects  on  the  surface  of  the  body. 

EMPLASTKA. 
EHPLASTRUH   BELLADONNJB. 

This  is  a  very  useful  application  to  allay  pain,  in  dysme- 
norrhoea,  pleurodynia,  pains  of  the  joints ;  and,  in  coughs, 
is  found  to  be  of  considerable  service,  applied  to  the  chest. 

ENEMATA. 
ENEMA   ALOES. 

This  is  a  very  useful  injection  for  removing  ascarides 
from  the  rectum  ;  it  may  also  be  employed  in  other  cases 
in  which  purgative  eneroata  are  recommended. 

ENEMA   CPU. 

The  quantity  of  opium  ordered  in  the  'Pharmacopoeia' 
is  presumed  to  be  proper  for  an  injection  to  allay  irritation 
in  the  rectum,  or  contiguous  parts,  or  to  tranquillise  the 
system  generally. 

Medical  men  are  not  agreed  upon  the  relative  effects  of 
opium  introduced  into  the  stomach  and  per  anum.  Cases 
have  been  given  by  French  writers  of  persons  losing  their 
life  by  small  quantities  introduced  in  the  latter  method ; 
but  still  I  should  consider  that  twice  the  quantity  might 
be  injected  into  the  rectum  that  should  be  given  by  the 
itomacfa,  providing  that  each  part  is  in  an  equally  healthy 
condition,  and  has  not  been  habituated  to  the  use  of 
opium. 

ENEMA  TABACI. 

The  tobacco  enema  is  a  powerful  sedative  and  purgative, 
requiring  considerable  care  in  its  use.  It  is  chiefly  pre- 
icribed  in  cases  of  hernia ;  and  is  recommended  by  some 
in  enteritis  and  peritonitis. 
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Eight  ounces  are  a  safficient  quantity  to  be  injected  at 
once. 

ENEMA   TEREBINTHINJB. 

This  enema  is  useful  in  cases  of  ascarides ;  in  taenia,  the 
liquid  would  scarcely  pass  up  sufficiently  to  come  in  con- 
tact with  the  worm  and  remove  it.  It  is  a  good  injection 
in  colic,  and  may  be  employed  in  some  cases  of  enteritis 
and  peritonitis. 

EXTRACTA. 

Extracts  are  either  expressed  juices,  evaporated  to  a 
proper  thickness,  or  made  by  decoction  in  water,  and  the 
soluble  matter  evaporated;  or  by  means  of  spirit,  to 
extract  resinous  substances. 

Of  the  expressed  juices  there  are  six,  viz. : 

Extr.  Aconiti, 

Bellidonne, 
Colchici  Conni, 
Conii, 
Hyoscvami, 
Lactucc 

EXTRACTCM    ALOES  (PURIFICATUM,  Ph.  L.,   1836). 

By  the  maceration  in  water,  the  resinous  matter  is 
separated,  and  we  obtain  a  form  of  aloes  less  irritating  to 
the  rectum.  It  is  given  in  rather  larger  doses  than  the 
common  extract. 

EXTRACTUM    COLCHICI. 

This  extract  is  procured  by  pressing  the  fresh  cormas  of 
colchicum,  and  evaporating  the  expressed  juice  to  a  proper 
consistence. 

Do9e, — Gr.  j  to  gr.  iij. 

EXTRACTUM    COLCHICI    ACETICUM. 

This  extract  is  given  in  about  the  same  doses  as  the 
former,  in  gout  and  rheumatism. 

EXTRACTUM   ELATERII. 

This  substance  is  prepared  differently  from  all  other 
extracts,  and  should  rather  be  called  a  dried  faecula. 

If  much  pressure  be  used,  the  drug  will  be  darker 
coloured  than  usual,  and  less  active,  in  consequence  of  an 
increased  proportion  of  mucilaginous  matter. 


CHEMICAL  DECOMPOSITIONS.  41 

D<Mtf.^6r.  i  to  gr.  ij,  caatiously  increased. 

Seven!  of  the  extracts  are  made  by  macerating  the 

Tegetable  substance  in  water,  then  using  decoction,  strain- 

iDg,  and  finally  evaporating  to  a  proper  consistence. 

They  are, — 

^  Extr.  Gentianae, 

Glycyrrhize, 
Hematoxyli, 
Lapuli, 
Fapaveris, 
Pareine, 
Sarzs, 
Taraxaci, 
Uvie  Uni. 

EXTBACTUM   JALAPS. 

This  extract  is  procured  in  a  peculiar  manner.  The 
jalap  is  first  digested  in  spirit,  to  dissolve  the  resinous 
matter,  and  the  tincture  is  poured  off  into  another  vessel. 
The  residue  is  then  to  be  boiled  in  water,  to  dissolve  out 
the  gummy  ingredients.  The  decoction  and  tincture  are  to 
be  strained  separately,  the  tincture  to  be  distilled,  and  the 
decoction  evaporated,  and  the  resulting  aKtracts  to  be 
mixed  together.  The  distillation  in  the  one  case  is 
employed  for  the  sake  of  economy,  viz.,  to  save  the  spirit. 
This  extract  is  rather  more  powerful  in  its  operation  than 
the  powder. 

EXTRACTUM   NUCIS  VOMICA. 

This  extract  is  prepared  by  first  steaming  the  nut  to 
soften  it,  then  bruising  and  digesting  in  rectified  spirit  for 
ten  days,  afterwards  filtering  and  distilling  off  the  spirit, 
until  the  extract  acquires  a  proper  consistence.  This 
extract  must  be  used  cautiously,  one  fourth  of  a  grain  is  a 
sufficient  dose  to  begin  with.  Fide  Nux  Vomica  in  Materia 
Medica. 

EXTRACTUM    CPU   PURIFICATUM. 

The  ostensible  object  of  this  preparation  is  to  procure  a 
more  active  form  of  opium ;  the  impurities  are  removed, 
but  certainly  the  drug  becomes  less  powerful.  It  produces 
rather  less  unpleasant  effects  on  the  head  than  common 
opium. 

EXTRACTUM  PAPAYERI8. 

This  extract  is  made  from  the  dry  capsules,  and  used  as 
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a  substitute  for  opium.  It  does  not  equally  confine  the 
bowels,  stimulate,  or  cause  distressing  headache. 

It  is  very  liable  to  vary  in  its  strength,  from  too  long  or 
insufficient  boiling,  and  is  altogether  a  doubtful  remedy. 

Dose, — Gr.  iv  to  gr.  x.  From  8  to  10  grains  are  usually 
considered  to  be  equivalent  to  1  grain  of  o^Aum. 

EXTBACTUM    STRAMONII. 

This  extract  is  made  from  the  seeds.  It  is  a  powerful 
anodyne  narcotic  remedy,  and  requires  to  be  administered 
cautiously. 

Dose, — Gr.  4  to  gr.  ij. 

INTOSA. 

Infusions  are  usually  made  by  pouring  upon  vegetable 
substances  boiling  water,  and  allowing  them  to  stand  to 
cool;  then  pouring  off  the  clear  supernatant  liquid,  or 
straining.     There  are  few  requiring  any  particular  notice. 

INFUSUM   CINCHONJB    SPISSATUM. 

This  inspissated  infusion  of  cinchona  is  considerably 
stronger  than  the  common  infusion,  and  will  be  found  very 
useful  in  dispensing  to  economise  time.  Half  a  drachm  is 
considered  equal  in  effect  to  an  ounce  and  a  half  of  infusum 
ciuchonse. 

INFUSUM   DIGITALIS. 

This  is  now  made  in  the  proportion  of  one  drachm  of 
the  dried  leaves  to  21  ounces  of  fluid  ;  about  half  an  ounce 
of  it  may  be  considered  equal  in  effect  to  one  grain  of  the 
powder. 

Dose, — jij  to  5^3  three  times  a  day. 

INFUSUM   BUCHU. 

This  preparation  is  diuretic,  and  possibly  tonic  to  the 
urinary  organs. 
Dose. — 5j  *o  SU* 

INFUSUM  KRAMERIiB. 

This  infusion  is  astringent,  and  slightly  tonic. 
Dose. — ^5i  to  3ij. 

INFUSUM   LUPULI. 

An  agreeable  formula  for  the  administration  of  hops. 
It  is  tonic^  stomachic,  anodyne,  and  soporofic. 
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LINIMENTUM  iERUGINIS. 

This  preparation  is  chiefly  used  as  an  escbarotic  and 
detergent  application  to  anhealthy  Bores  in  the  throat. 

LINIMENTUM  HYDRARGYRI  COMPOSITUM. 

This  is  a  form  for  applying  mercury  to  the  Burface, 
vhich  is  in  many  cases  more  active  than  the  stronger 
mercarial  ointment.  About  a  drachm  of  it  may  be  used 
for  each  inunction. 

MEL  BORACIS. 

This  has  long  been  a  favorite  remedy  in  treating  the 
ikmsh  of  infants  ;  it  is  a  cooling  and  detergent  application. 
A  imall  quantity  may  be  introduced  into  the  mouth,  three 
or  four  times  a  day. 

METALLICA. 
Metallic  Preparations. 

ALUMEN    EXSICCATUM. 

By  heat,  the  water  of  the  alum  is  expelled.      In  its  dry 
lUte,  alum  becomes  mildly  escbarotic. 
Composition  of  crystallised  alum  : 

2  sesqaioxide  of  aluminam  26  X    2  =    52 

1  potash  48 

4  sulphuric  acid  40  X    4  =  160 

24  water  9  X  24  =  216 

476 
Formnla  A1»0»,  3S0»;  KO,  S0»;  24  HO. 

LIQUOR  ALUMINIS  COMPOSITUS. 

Hub  is  simply  a  solution  of  alum  with  sulphate  of  zinc, 
vithoat  any  decomposition. 

Medical  Properties, — It  is  used  in  the  form  of  a  col- 
Ijnom,  dilated  with  six  or  eight  times  as  much  water.  It 
forms  a  good  injection  in  leucorrhoea  and  gleet,  and  is  said 
^  be  useful  in  the  treatment  of  chilblains. 
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ANTIMONII  OXYSULPHURETUIL 

IwgredienU : 

Tertulphuret  of  Antimony, 
Solution  of  Sodi, 
Distilled  Water, 
Dilute  Sulphuric  Acid. 

Decompantum. — ^When  the  first  three  are  boiled  to- 
gether, three  eq.  of  the  soda  and  one  of  tersnlphuret  of 
antimony  decompose  each  other,  forming  one  eq.  teroxide 
of  antimony,  and  three  eq .  of  sulphuret  of  sodium,  whilst 
the  rest  of  the  tersnlphuret  is  held  in  solution  by  the 
nndecomposed  soda. 

When  the  acid  is  added,  it  unites  with  the  soda,  forming 
a  sulphate  of  soda  in  solution ;  and,  at  the  same  time, 
some  water  is  decomposed,  the  hydrogen  of  which,  with 
the  sulphur  of  the  sulphuret  of  sodium,  forms  hydrosol- 
phuric  acid  gas,  and  is  evolved ;  and  the  oxygen  of  the 
water  unites  with  the  sodium,  forming  soda,  which  com- 
bines with  the  sulphuric  acid.  We  have  precipitated, 
teroxide  of  antimony,  with  tersnlphuret  of  antimony, 
which  are  obtained  by  filtration. 

Qualities. — Golden,  red  :  the  whole  of  it  is  dissolved  in 
a  hot  solution  of  potash,  and  nearly  the  whole  in  hot 
hydrochloric  acid,  hydrosulphuric  acid  being  evolved,  and 
a  little  sulphur  being  left.  These  solutions  are  void  of 
colour  (showing  the  absence  of  vegetable  colouring  matters). 

This  preparation  is  variable  in  its  composition ;  accord- 
ing to  an  analysis  of  Mr.  Phillips,  it  contains  in  100  parts — 

Teroxide  of  Antimony  ....  13*04 
Tenulpboret  of  Antimony  .  .  .  75*36 
Water 11*60 

Medical  Uses.^li  is  considered  to  be  alterative  and 
diaphoretic,  and  is  recommended  in  some  skin  diseases. 
In  larger  doses  it  will  sometimes  act  as  an  emetic.  It  is 
an  ingredient  in  the  Pilula  Hydrargyri  Chloridi  Composita. 

Dose. — Gr.  j  to  gr.  iij. 

ANTIMONII  FOTASSIO-TARTRAS. 

Ingredients  '- 

Tenulphuret  of  Antimony, 
Sulphuric  Add, 
Bittrtrate  of  Potssh, 
DistiUed  Water. 
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eemposition.    When  the  tersulphuret  of  antimony  is 

ed  with  the  solphoric  acid,  one  equivalent  of  ter« 

iinret  of  antimony  decomposes  three  atoms  of  sulphuric 

taking  from  each  atom  one  equivalent  of  oxygen^  and 

becoming  teroxide  of  antimony,  three  atoms  of 
inrous  gas  flying  ofT ;  and,  likewise,  the  sulphur  of 
ersulphuret  ignites  and  passes  off  as  sulphurous  acid 

then  the  teroxide  of  antimony  unites  with  three 
8  of  nndecomposed  sulphuric  acid,  forming  a  ter- 
late  of  antimony.  Secondly,  when  the  water  is  added 
raulphate  of  antimony,  the  latter  is  converted  into  a 
»le  super-sulphate,  and  an  insoluble  sub-sulphate  of 
lony,  which,  by  repeated  washing,  is  converted  into 
nhydrous  disulphate  of  antimony.  Thirdly,  when 
lisolphate  of  antimony  is  boiled  in  water  with  two 
s  of  bitartrate  of  potash,  two  equivalents  of  tartaric 
combine  with  two  atoms  of  the  teroxide  of  antimony, 
:wo  atoms  of  tartrate  of  potash,  remain  in  solution,  and 
snlphuric  acid  is  set  free  ;  by  evaporation,  crystals  of 
r-emetic  are  formed,  and  the  supernatant  water  and 
luric  acid  are  poured  off. 
mpontion  of  the  crystals  according  to  Mr.  Phillips  : 

1  tarirate  of  antimony  ....  219 
1  tartrate  of  potash  ....  114 
3  water 9  X  3  =    27 

360 
Formula  Sb  0»,  C*  H«  0» ;  KO,  C«  H»  0* ;  3H0. 

lalities, — Free  from  colour;  is  dissolved  in  water, 
solution  is  not  altered  by  ferrocyanide  of  potassium, 
osnlphuric  acid  being  added,  it  throws  down  a  red 
pitate ;  chloride  of  barium  or  nitrate  of  silver  throw- 
own  no  precipitate  insoluble  in  nitric  acid,  show  the 
ice  of  chlorides  or  sulphates.  By  nitric  acid,  it 
rs  down  a  precipitate,  soluble  in  excess  of  the  acid. 
I  100  grains  of  this  salt,  dissolved  in  water,  hydro- 
luric  acid  precipitates  49  grains  of  the  tersulphuret 
timony. 

fdical  Properties. — This  salt  is  the  most  active  of  the 
lonial  preparations.  It  is  alterative,  diaphoretic, 
tic,  expectorant,  purgative,  and  emetic.  It  is  given 
ally  in  fevers,  in  pulmonary  inflammations,  hooping- 
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cough,  croup,  and  orcliitis ;  it  is  one  of  the  hest  emetics 
at  the  commencement  of  the  exanthemata  and  feyers 
generally,  but  it  is  contra-indicated  where  there  is  much 
debility.  It  is  likewise  applied  to  the  skin,  mixed  with 
lard,  in  liniments  or  plasters,  to  produce  a  pustular 
eruption. 

Do9e, — As  an  expectorant,  gr.  ^, 

a  diaphoretic,    gr.  \, 

a  purgative,       gr.  |. 

an  emetic,  gr.  j  to  gr.  iij. 

The  wine  of  this  salt  contains  two  grains  in  an  ounce. 

PULVIS  ANTIMONII  COMPOSITUS. 

LigredienU : 

Tersulphuret  of  Antimony, 
Horn  Shavings. 

By  exposing  these  substances  to  heat,  the  sulphur  of 
the  antimony  attracts  oxygen  from  the  air,  forming  sul- 
phurous acid  gas,  which  flies  off;  the  antimony,  attracting 
oxygen,  forms  an  oxide  of  antimony.  The  gelatine  of  the 
horn  is  decomposed,  and  converted  into  ammonia,  carbonic 
acid,  oily  matter,  and  water,  leaving  behind  phosphate  of 
lime.  Thus  the  resulting  powder  is  a  mixture  of  phos- 
phate of  lime  and  an  oxide  of  antimony. 

Antimonious  acid  has  no  activity  as  a  medicine,  like  the 
teroxide.  This  preparation  is  very  objectionable,  on  ac- 
count of  the  uncertainty  of  its  composition :  for  when  it 
contains  the  protoxide,  it  is  active ;  but  when  it  contains 
antimonious  or  antimonic  acid,  it  is  inert. 

Medical  Properties. — Considered  by  some  to  be  diapho- 
retic, sedative,  and  purgative. 

Dote. — Gr.  ij  to  gr.  vj. 

Antimony  combines  with  oxygen  in  three  proportions : 

The  protoxide,  now  called  the  teroxide  of  13  oxygen, 
antimony,  contains      .        .        .        .  J  1  antimony. 

Antimonious  acid,  sometimes  called  per-")  ^  oxveen 
oxide  of  antimony,  and  antimoniate  of  V ,  „^:;L«1- 
.«*:»..v..»  I  *  antimony, 

antimony    .        .        •        •        • 


Antimonic  acid 


5  oxygen, 
1  antimony. 
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PREPABATIONS  FROM  ARSENIC. 

UQUOB  ARSENICI  CHLORIDL 

tdietUM  : 

Anenious  Add, 
Hydrochloric  Add, 
Wtter. 

Tmpotition. — ^When  the  acid  and  a  little  water  are 
together,  the  arsenioas  aud  hydrochloric  acids  are 
lecomposed,  forming  water  and  chloride  of  arsenic, 
is  held  in  solution  by  the  rest  of  the  water ;  hot, 
ing  to  some  chemists,  there  is  simple  solution  of 
ddi. 

Heal  Properties, — This  solution  is  used  for  the  same 
«s,  and  has  the  same  properties  as  the  Liq.  Potassse 
tit,  but  is  a  weaker  preparation.  It  contains  one 
udd  a  half  of  arsenious  acid  in  the  ounce. 

\€. — TT^viij  to  TTIXV. 

LIQUOR  POTASSiE  ARSENITIS. 

'edients : 

Anenious  Add, 
Carbonate  of  Potash, 
Compound  Tincture  of  Lavender. 
Distilled  Water. 

imposition. — The  arsenious  acid  combines  with  the 
forming  arsenite  of  potash  in  solution,  the  carbonic 

ing  expelled, 
drachms   of  this   solution  contain   one  grain  of 

us  acid.     It  is  known  by  the  name  of  ''  Fowler's 

n. 

ical   Properties, — Tonic    and    alterative    given   in 

neuralgic  affections,  periodical  headaches^  and  some 


. — xfl^f  gradually  increased  to  mxij. 

BISMUTHI  NITRAS.    (Olim  Tusnitrab.) 

*dienis  : 

Bismuth, 
Nitric  Add, 
Distilled  Water. 
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Decomposition. — When  the  nitric  acid  and  part  of  the 
water  are  mixed,  and  the  bismuth  is  added  to  them,  one 
eq.  of  the  nitric  acid  is  decomposed,  giving  oxygen  to  the 
bismuth,  whilst  binoxide  of  nitrogen  is  evoWed  ;  the  un- 
decomposed  three  eq.  of  acid  combines  with  the  oxide, 
forming  a  temitrate  of  bismuth. 

When  the  remaining  water  is  added,  the  ternitrate  is 
decomposed,  the  water  abstracts  two  atoms  of  the  nitric 
acid,  and  an  insoluble  nitrate  of  bismuth  is  precipitated. 

Composition : 

1  nitric  acid         ...        54 
1  oxide  of  bismuth       .  237 

291 
Formula  Bi  0«,  N0« 

Qualities, — It  is  soluble  in  nitric  acid,  without  effer* 
yescence ;  thus  showing  that  no  carbonate  is  present.  If 
in  this  solution  sulphuric  acid  causes  no  precipitate^  it 
proves  the  absence  of  lead. 

Medical  Properties, — Tonic,  antispasmodic,  and  seda- 
tive ;  useful  in  pyrosis,  gastrodynia,  and  dyspepsia. 

Dose. — Gr.  v  to  gr.  xv. 

CALX. 

Lime  is  procured  conveniently  from  chalk  by  burning  it 
to  expel  the  carbonic  acid ;  by  burning  1 00  parts  of  chalk, 
nearly  56  parts  of  lime  remain,  in  accordance  with  the 
combining  proportions  exhibited  by  the  atomic  theory. 

The  lime  is  mentioned  on  account  of  being  employed  in 
the  preparation  of  Liquor  Calcis,  Liquor  Ammoniac,  Liquor 
Potassae,  Potassa  cum  Calce,  and  Calcii  Chloridum. 

LIQUOR  CALCIS. 

This  is  merely  a  solution  of  lime  in  water.  More  lime 
is  used  than  the  water  can  dissolve,  and  the  residual  lime 
is  to  be  put  into  the  bottles,  in  order  that  the  water  may 
always  be  saturated.  For,  in  using  this  liquid,  each  time 
the  stopper  is  taken  out,  some  carbonic  acid  might  enter, 
and  combine  with  some  lime,  to  form  an  insoluble  carbo- 
nate, thus  gradually  diminishing  the  quantity  of  lime  in 
the  water. 
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Lime  is  more  soluble  in  cold  than  hot  water :  thns,  a 
pint  of  water,  at  three  different  temperatures^  dissolves  the 
following  number  of  grains  : 

At  32* 13-25 

60* 11-6 

212** 6-7 

Medical  Uses. — Antacid,  and  somewhat  astringent.  It 
has  been  given  in  dyspepsia,  diarrhoea,  dysentery,  worm 
cases,  and  is  used  externally  with  linseed  oil  in  the  treat- 
ment of  bums. 

CUPRI  AMMONIO-SULPHAS. 

Ingredients : 

Sulphate  of  Copper, 
Sesqoicarbonate  of  Ammonia. 

Decomposition. — The  chemical  action  of  this  salt  is 
obscure ;  but,  on  the  authority  of  Mr.  Phillips,  it  is  much 
nmplified — thus,  when  the  salts  are  rubbed  together,  the 
sulphate  of  copper  decomposes  the  sesqui carbonate  of 
ammonia,  appropriating  to  itself  the  ammonia  and  water, 
forming  a  cuprosulphate  of  ammonia,  and  setting  free 
carbonic  acid.  An  excess  of  the  sesquicarbonate  of  am- 
monia is  employed,  and,  remaining  in  a  free  state,  gives  an 
smmoniacal  odour  to  the  salt. 

Composition  (supposed) : 

1  oxide  of  copper  =  40 

2  ammonia  17  X  2  =  34 
1  sulphuric  acid  &=  40 
1  water  ^    9 

123 
Formula  CuO,  2  NH»,  SO*,  HO. 

Qualiiies, — Pulverulent,  blue  ;  by  a  brisk  fire  is  con- 
verted into  oxide  of  copper;  first,  the  sesquicarbonate, 
sflerwards  the  sulphate  of  ammonia,  being  thrown  off.  It 
is  dissolved  in  water.  This  solution  changes  the  colour 
of  turmeric  to  brown,  and  produces  a  green  colour  by 
irsenious  acid  added  to  it. 

Medical  Properties. — Tonic,  given   in    epilepsy    and 

3 
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cborea ;  and  is  sometimes  ii^ed  externally  as  an  application 
to  Uie  ejea. 

Dose.-^Gr,  ss  to  gr.  iij. 

CUPRI  SULPHAS. 

The  commercial  sulphate  of  copper  is  ordered  to  be 
redissolved  in  water,  and  crystallized  for  medical  ase,  to 
ensure  its  greater  purity. 

Qualities. — It  is  dissolved  by  water.  Whatever  ammo- 
nia  precipitates  from  this  solution,  an  excess  of  ammonia 
again  dissolves  it  (showing  the  absence  of  auy  iron). 

Composition : 

1  oxide  of  copper  =  40 

1  sulphuric  acid  =  40 

5  water  9  X   5  =  45 

125 
Formula  CuO,  SO',  5  HO. 

Medical  Properties, — This  is  the  best  salt  of  copper  for 
internal  use  as  an  astringent,  tonic,  and  emetic. 

Dose, — Ah  tonic  and  astringent,  gr.  ss  to  gr.  jss  ;  aa  an 
emetic,  gr.  z  to  gr.  xv. 

FERRI  SULPHAS. 
Ingredients : 

Commercial  Sulphate  of  IroBt 
Iron  Wire, 
Sulphuric  Acid, 
Water. 

Decompoxitiofi, — The  commercial  sulphate  of  iron  gen- 
erally contains  some  of  the  sesquisulphate,  which  it  is  the 
object  of  this  process  to  convert  into  a  protosulphate. 
When  this  salt,  sulphuric  acid,  iron,  and  water  are  mixed 
together,'  and  heated,  water  is  decomposed,  the  oxygen 
uniting  with  the  metallic  iron  to  form  protoxide ;  and  this, 
with  the  sulphuric  acid,  forms  protosulphate  of  iron,  and 
hydrogen  is  set  free.  Now,  if  the  sesquisulphate  be 
present,  the  nascent  hydrogen  will,  in  part,  unite  with  the 
excess  of  oxygen  of  the  sesquioxidc  to  form  water,  con- 
verting the  former  into  a  protoxide,  and  part  of  the 
hydrogen  will  escape.  This  protoxide,  with  the  snlphoric 
acid,  ako  forming  protosulphate  of  iron. 
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The  process  would  also  be  beneficial  by  precipitating  an  j 
copper. 

Composition  : 

I  lulphurie  add  ax  40 

1  protoxide  of  iron  ^  36 

7  water  7        9  =  63 

139 
FormalA  FeO,  SO*,  7  HO. 

Qualities. — When  pare  it  has  a  blue  tinge ;  after  a  little 
time  it  becomes  more  green,  and,  if  exposed  to  the  air, 
will  turn  of  a  light  brown  colour,  in  consequence  of  being 
converted  ipto  peroxide  of  iron.  If  any  sulpliate  of  copper 
be  present,  a  piece  of  iron  introduced  into  a  solution  of  it 
would  precipitate  copper. 

The  salts  of  the  protoxide  of  iron  are  most  active,  as 
medicines. 

Medical'  Uses, — Tonic,  emmenagogue,  somewhat  as- 
tringent, and,  in  large  doses,  emetic  ;  it  is  one  of  the  best 
preparations  of  iron. 

JDose, — Gr.  j  to  gr.  v. 

FERRI  AMMONIO-CHLORIPUM. 

Ingredients : 

Sesqnioxide  of  Iron, 
Hydrochloric  Acid, 
Hydrochlorate  of  Ammonia, 
Distilled  Water. 

Decomposition. — The  sesquioxide  of  iron  and  hydro- 
chloric acid  decompose  each  other ;  the  chlorine  combines 
with  the  iron,  forming  a  sesquichloride  of  iron,  the  oxygen 
and  hydrogen  combining  to  form  water ;  to  this  the 
hydrochlorate  of  ammonia  is  added.  After  evaporation, 
the  residue  consists  of  about  15  per  cent,  of  sesquichloride 
of  iron,  the  rest  being  hydrochlorate  of  ammonia,  in  a  state 
of  admixture  rather  than  chemical  combination. 

Qualities. — It  is  pulverulent;  orange  coloured;  quite 
soluble  in  proof  spirit  and  in  water.  Each  solution  gives  off 
ammonia,  on  the  addition  of  potash  ;  and  from  100  grains 
of  it  throws  down  about  7  grains  of  the  sesquioxide  of  iron. 

Medical  Properties. — Tonic  and  emmenagogue^  but  less 
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frequently  prescribed  than  most  of  the  other  preptratioDs 
of  iron. 

Dose. — Gr.  ij  to  gr.  z. 

TINCTURA  FERRI  SESQUICHLORIDI. 

Ingredients : 

Setquioxide  of  IroD, 
Hydrochloric  Acid, 
Rectified  Spirit. 

Decomposition, — The  chlorine  of  the  acid  combines  with 
the  iron,  forming  the  sesquichloride ;  and  the  hydrogen, 
with  the  oxygen,  forms  water.     The  sesquichloride  is  held 
in  solution  by  the  spirit. 
Composition  : 

3  chlorine    36  x  3  =  108 
2  iron  28  x  2  =    56 

164 

The  specific  gravity  of  this  is  '992.  One  ounce  of  this 
solution  throws  down  about  30  grains  of  sesquioxide  of 
iron  by  potash  added  to  it. 

Medical  Uses. — Tonic,  astringent,  and  externally  styptic. 
It  is  an  excellent  remedy  in  leucorrlicea  and  gleet,  and 
menorrhagia  occurring  in  delicate  habits ;  for  children 
su£fering  from  prolapsus  ani ;  as  a  tonic  in  worm  cases; 
surgeons  have  found  it  serviceable  in  spasmodic  stricture 
of  the  urethra,  and  lately  it  has  obtained  reputation  as  an 
internal  remedy  in  the  treatment  of  erysipelas,  given  in 
doses  of  5ss  every  5  or  6  hours. 

Dose, — lT\^x  to  588. 

SYRUPUS  FERRI  lODIDI. 
Ingredients: 

Iodine, 
Iron  Wire, 
Distilled  Water, 
Sugar. 

In  this  preparation  the  iodide  of  iron,  formed  as  below, 
is  protected  from  decomposition  by  the  sugar,  being  a 
convenient  form  for  its  administration.  One  drachm  of 
the  syrup  should  contain  nearly  5  grains  of  the  iodide  of 
iron. 

Dose. — HI XX  to2j. 
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FBRRI  lODIDUM.  (Ph.  Lond.  1836.) 

Im^redieHts: 

Iodine, 
Iron  Filings, 
DisUUed  Water. 

This  is  a  case  of  simple  combination  between  tbe  iodine 
and  tbe  iron,  forming  tbe  iodide  or  ioduret  of  iron,  wbich 
ia  procured  in  tbe  solid  form  by  expelling  tbe  water.  It 
18  to  be  kept  away  from  tbe  air  and  Ugbt,  tbat  it  may  not 
be  decomposed.  Tbe  iron  is  apt  to  be  converted  into 
aesqaioxide,  to  prevent  wbicb  it  is  recommended  to  keep  a 
piece  of  iron  wire  in  it. 
Compoiitum : 

1  iodine  =:  126 

1  iron  ^    28 

5  water      5x9==   45 

Atomic  number  .    199 
Formula  Fel,  5  HO. 

Qira/t7te».— By  beat  it  emits  vapour  of  iodine.  Wben 
pure  it  is  quite  soluble  in  water.  If  not,  sesquioxide  of 
iron  will  be  precipitated.  This  is.  also  formed  when  the 
iodide  has  been  dissolved  some  time. 

Medical  Properties, — This  remedy  combines  some  of 
the  properties  of  iodine  with  those  of  iron.  It  is  an 
admirable  medicine  in  some  forms  of  scrofula,  in  ulce- 
rations of  the  throat,  with  atony  of  system,  in  general 
debility,  in  hysteria,  and  amenorrhoea.  From  its  stimu- 
lating qualities,  it  is  contraindicated  in  plethora  or  in- 
flammation. 

l}ase, — Gr.  ij  to  gr.  ▼. 

FERRI  CARBONAS  CUM  SACCHARO. 

IngredienU : 

Snlpbate  of  Iron, 
Carbonate  of  Soda, 
Sugar, 
DistiUed  Water. 

Deeompotition. — The  snlpbate  and  carbonate  decompose 
each  other,  producing  sulphate  of  soda  in  solution  and 
Girbonate  of  iron  precipitated.    The  latter  is  then  to  be 
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carefully  washed ;  afterwards  the  sugar,  dissolved  in  two 
ounces  of  water,  is  to  he  added,  and  the  mixture  to  be  eva- 
porated to  dryness  by  a  water  bath^  but  the  heat  should  not 
exceed  130°  Fahr. 

This  preparation  is  of  a  light  greenish  colour,  and  con- 
tains a  carbonate  of  the  protoxide  of  iron.  The  sugar  is 
of  service  in  protecting  the  iron  from  peroxidation. 

Medical  Properties. — It  may,be  given  in  all  the  diseases 
for  which  iron  is  usuallv  prescril^ed,  and  is  far  more  active 
than  the  sesqiiioxidc.  It  may  be  taken  in  the  form  of  pill, 
powder,  or  electuary. 

Dose. — Gr.  v  to  gr.  xx. 


Ingredients : 


FERRI  AMMONIO-CITRAS. 

Sulphate  of  Iron, 
Carbonate  of  Soda, 
Citric  Acid, 
Solution  of  Ammonia, 
Distilled  Water. 

Decomposition. — When  the  solutions  of  sulphate  of  iron 
and  carbonate  of  Boda  are  mixed  together,  mutual  decom- 
position ensuis,  and  we  have  sn'iphute  of  soda  in  solution, 
and  carbonate  of  iron  precipitated.  The  solution  is  then 
poured  off,  and  the  carbonate  is  repeatedly  washed  to  be 
purified,  and  afterwards  heated  with  citric  acid,  which 
combines  with  it  and  forms  a  citrate  of  iron.  When  to  the 
citrate  of  iron  ammonia  is  added,  part  of  the  citric  acid  unites 
with  the  ammonia,  and  we  have  the  double  salt  formed  of 
citrate  of  iron  and  ammonia;  during  the  exposure  to  the 
air  and  heat,  the  iron  is  converted  into  the  sesquioxide. 

Qualities. — It  is  dissolved  in  water.  This  solution 
changes  the  colour  neither  of  litmus  nor  of  turmeric 
(showing  its  neutrality),  nor  does  it  become  blue  by  fcrro- 
cyanide  of  potassium  added  to  it ;  but  potash  or  lime  water 
being  added  to  it,  it  throws  down  sesquioxide  of  iron  aud 
gives  off  ammonia.  From  100  grains  of  it  dissolved  in 
water,  potash  being  added  to  it,  about  34  grains  of  the 
sesquiox:de  of  iron  are  precipitated. 

Medical  Properties. — This  preparation  of  iron  may  be 
prescribed  for  the  usual  purposes  of  iron,  and  will  suit 
many  dehcnte  stomachs  when  other  preparations  disagree. 

Dose, — Gr.  iij  to  gr.  %, 
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FIRRI  POTASSIO-TARTRAS. 
Im§rtiiemi$ .-« 

Sulphate  of  Iron, 
Sulphuric  Acid* 
Nitric  Acid, 
Solution  of  Ammonia, 
BiUrtnite  of  PoUsh, 
DittiUed  Water. 

Decompoaition. — ^Wben  the  sulphate  of  iron  is  dissolyed 
in  water  together  with  the  sulphuric  acid  and  nitric  acid, 
the  latter  is  decomposed,  giving  3  equivalents  of  oxygen  to 
6  equivalents  of  protoxide  of  iron  to  form  6  equivalents  of 
•esqnioxide  of  iron,  which  with  9  equivalents  of  sulpharic 
acid  form  6  equivalents  of  sesquisulphate  of  iron,  biuoxide 
of  nitrogen  flying  off:  next  when  the  ammonia  is  added  to 
the  sesquisulphnte,  9  equivalents  of  sulphate  of  ammonia 
are  formed  in  solution,  and  6  equivalents  of  sesquioxide  of 
iron  are  precipitated,  which  are  to  be  repeatedly  washed 
and  set  by:  thirdly,  when  the  moist  sesquioxide  is  added 
to  the  solution  of  bitartrate  of  potash,  part  of  the  tartaric 
acid  combines  with  nnd  dissolves  the  oxide  of  iron,  and  by 
eraporation  we  obtain  6  equivalents  of  the  double  salt  of 
tartrate  of  iron  and  tartrate  of  potash. 

Qualities. — It  is  entirely  soluble  in  water,  does  not 
change  the  colour  of  litmus  or  turmeric  ;  is  not,  like  other 
•alts  of  sesquioxide  of  iron,  rendered  blue  by  ferrocyanide 
of  potassium ;  neither  does  any  alkali  produce  a  pre- 
cipitate; but,  if  it  he  heated  with  potash,  from  100  grains 
it  throws  down  about  34  grains  of  the  sesquioxide  of 
iron. 

Medical  Properties. — It  is  tonic  and  emmenagogue,  and 
has  less  unpleasant  taste  than  most  other  preparations  of 
iron. 

2>0«e.— Gr.  ▼  to  gr.  zz. 

FERBI  SESQUIOXYDUM. 

Ingredients  : 

Sulphate  of  Iron, 
Carbonate  of  Soda, 
Boiling  Water. 

Decomposition, — The  sulphuric  acid  combinea  with  the 
soda,  forming  sulphate  of  soda  in  solution ;  the  carbonic 
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acid  nnites  with  the  oxide  of  iron,  forming  carbonate  of 
iron.  During  the  application  of  heat  and  exposure  to  the 
air,  the  iron  attracts  more  oxygen,  becoming  aeaqaioxide, 
and  most  of  the  carbonic  acid  is  expelled. 

Qualities. — It  is  soluble  in  hydrochloric  acid,  with  a 
little  effervescence,  showing  the  presence  of  some  carbonic 
acid,  and  should  be  entirely  precipitated  from  this  solution 
by  potash.  Then  the  strained  solution  is  free  from  colour, 
and  is  not  coloured  by  hydrosulphuric  acid  or  ferrocyanide 
of  potassium  (showing  the  absence  of  copper  or  other 
metals). 

Medical  Properties, — Tonic  and  emmenagogne,  giren  in 
chlorosis,  amenorrhcea,  chorea,  tic-douloureux,  and  is  a  rerj 
good  medicine  for  children  in  worm  cases. 

Dose, — 3j  to  5ij. 

VINUM  FERRI. 
Ingredients : 

Iron  Wire, 
Sherry. 

This  preparation  of  iron,  restored  to  the  pharmacopoeia, 
may  be  considered  to  be  a  weak  solution  of  tartrate  of  iron, 
with  possibly  a  little  acetate.  It  may  be  given  in  doses, 
of  from5ij  to  3vj. 


PR^PARATA  EX  HYDRARGYRO. 

HYDRARGYRUM  CUM  CRETA. 

Ingredients : 

Mercury, 
Chalk. 

By  rubbing  them  together,  the  mercury  is  minutely 
divided,  and  mechanically  mixed  with  the  chalk.  By  long 
trituration,  a  portion  of  the  mercury  may  become  oxidized. 

Qualities. — By  heat  the  mercury  is  driven  off  in  vapour, 
and  what  remains  corresponds  with  the  experiments  ap- 
plied to  prepared  chalk. 

Medical  Properties, — Mild  alterative,  most  fitted  for 
diseases  of  children. 

Dose, — Gr.  v  to  gr.  xx,  but  for  children  from  gr.  j  to 
gr.  V. 
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HTDRARGTRI  NITRICO-OXTDUM. 

Li§redieni4: 

Mercury, 
Nitric  Add, 
Distilled  Water. 

Deeampontion. — A  portion  of  the  nitric  acid  is  decom- 
posed, giving  oxygen  to  the  mercary  to  form  binoxide  of 
mercary,  binoxide  of  nitrogen  flying  off,  and  with  oxygen 
of  the  air  forming  nitrous  acid  fumes ;  the  undecomposed 
mcid  then  unites  with  the  binoxide  of  mercury,  forming 
pernitrate  of  mercury,  which  by  eyaporation  is  obtained  as 
a  white  salt. 

When  this  pernitrate  is  heated,  the  nitric  acid  is  expelled, 
leaving  binoxide  of  mercury  with  sometimes  a  small  quan- 
tity of  nitrate. 

Qualities. — It  consists  of  shining  crystalline  scales ;  by 
heat  is  sublimed,  and  gives  off  no  nitrous  vapours.  It  is 
dissolved  both  in  nitric  and  hydrochloric  acids. 

Medical  Properties. — It  is  not  given  internally,  being 
too  irritating :  it  is  employed  externally  as  an  escharotic, 
and  in  ointments  as  a  stimulating  application. 

HTDRARGTRI  AMMONIO-CHLORIDUM. 

Ingredients  : 

Bichloride  of  Mercnry, 
Solution  of  Ammonia, 
DittiUed  Wtter. 

Deeomposiiion, — The  changes  which  take  place  here  are 
not  thoroughly  agreed  upon  by  chemists.  Mr.  Hennell 
considered  that  white  precipitate  was  a  compound  of  one 
equivalent  of  binoxide  of  mercury,  with  one  of  hydro- 
chlorate  of  ammonia :  others  contend  that  it  contains  no 
oxygen.  Sir  R.  Kane  considers  it  to  be  a  compound  of 
bichloride  and  binamide  of  mercury,  its  symbol  being  Hg 
Cl^  Hg  2  N  H'.  Some  German  chemists  have  minutely 
stndied  this  compound,  and  Mitscherlich  has  come  to  the 
coDcloaion  that  it  is  composed  as  follows : 

1  bichloride  of  mercary  tnd  smmonis  =  289 
1  chlorids  of  roercurj  and  ammonia  =  253 
1  nitmret  of  mercurj  .  =:  214 

Bqaivslent  .    756 

ftemnla  Hg  Q',  NH* ;  Hg  CI,  NH*;  Hg  N. 

3» 
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In  order  better  to  understand  the  process,  the  reader  is 
requested  to  refer  to  Mr.  Phillips's  *  Translation  of  the 
Pharmacopceia.* 

Qualities. — Pulverulent,  white ;  by  heat,  it  entirely 
passes  into  vnpour.  It  is  entirely  soluble  in  hydrochloric 
acid,  without  e£fervescence  (showing  the  absence  of  any 
carbonate).  Heated  with  solution  of  potash,  ammonia  is 
evolved,  and  it  Jissumes  a  vellow  colour. 

Medical  Uses, — Cliit-fly  as  an  external  application  to 
destroy  vermin  about  the  body,  and  as  an  ointment  in 
some  skin  diseases. 

HYDRARGYRI  CHLORIDUM. 

Ingredients : 

Mwrnry, 
Sulphuric  Acid, 
Chloride  of  SudioM* 
Distilled  Water. 

Decomposition. — When  the  acid  and  half  the  mercury 
are  boiled  tojrether,  two  equivalents  of  the  acid  are  de- 
composed and  resolved  into  sulphurous  acid  and  oxygen ; 
the  sulphurous  acid  flies  oil*  in  the  form  of  gas,  and  the  two 
of  oxygen  with  one  of  mercury  form  binoxide  of  mercury, 
with  which  two  equivalents  of  nndecomposed  sulphuric 
acid  combine  to  form  bisulphate  of  mercury. 

When  the  rest  of  the  mercury  is  added,  it  takes  away 
from  the  bisulphate  one  equivalent  of  oxygen  and  one  ci 
acid,  thus  forming  protosulphate  of  mercury.  When  the 
protoRulphate  is  triturated  with  chloride  of  sodiam,  the 
oxygen  quits  the  mercury  to  unite  with  sodiam  and  form 
soda ;  this,  with  the  sulphuric  acid,  forms  sulphate  of 
soda ;  the  chlorine  unites  with  the  mercury,  forming  the 
ehloride  or  calomel,  which  is  separated  by  sublimation. 

Qualities. — It  forms  a  whitish  powder,  and  is  turned 
black  by  lime-water  or  potash,  in  consequence  of  the 
formation  of  protoxide  of  mercury ;  and  this,  by  heat,  will 
form  globules  of  mercury.  It  entirely  passes  into  vapour 
by  heat.  As  it  is  insoluble,  the  water  used  to  wash  it 
should  afford  no  precipitate  with  nitrate  of  silver,  lime- 
water,  or  hydrosulphuric  acid ;  otherwise  some  bichloride 
of  mercury  or  other  metallic  substance  is  present. 
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1  chloriiie  =    36 
1  mercury  :=  202 

238 
Formola  Hg  CI. 

Medical  Properties, — This  is  a  most  valuable  prepara- 
tion of  mercury  ;  acting  mildly,  certainly,  and  powerfully, 
according  to  the  dose.  It  is  alterative,  stimulant  (to  the 
secretions  generally),  purgative,  and  antisyphilitic;  and  is 
almost  an  indispeusable  remedy  in  inflammation  of  lerous 
membranes. 

Dose. — As  an  alterative,  gr.  J  to  gr.  j. 
As  a  purgative,  gr.  iij  to  gr.  x. 

HYDBARGYRI  BICHLORIDUM. 

Ingredients  : 

Mercurjr, 
Sulphuric  Acid, 
Chloride  of  Sodium, 
Water. 

Decompontion. — The  same  chemical  action  takes  place 
here  as  in  the  first  stage  of  the  preparation  of  the  chloride, 
that  is,  a  bisulphnte  of  mercury  is  formed.  When  this  is 
dried  and  mixed  with  chloride  of  sodium,  and  heat  is 
applied,  the  oxygen  of  the  binoxide  of  mercury  combines 
with  the  two  of  nedium,  forming  two  of  soda ;  these,  with 
the  two  of  sulphuric  acid,  form  two  of  sulphate  of  soda ; 
the  two  of  chlorine,  with  one  of  mercury,  form  one  equiva- 
lent of  bichloride  of  mercury,  which  is  separated  from  the 
sulphate  of  soda  by  sublimation. 

Composition : 

2  chlorine  2  x  36  =     72 
1  mercury  ae  202 

274 
Formnla  Hg  CI*. 

Q^alit^es. — It  is  first  liquefied  by  heat,  and  then  passes 
into  vapour.  It  is  entirely  soluble  in  water,  rectified 
apirity  and  ether.  Potash,  lime-water,  or  soda  decomposes 
it,  and  throws  down  a  red  binoxide  of  mercnry,  and,  with 
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an  excess  of  either  reageat,  a  yellow  hydrated  binoxide  of 
mercury,  which,  by  being  heated,  parts  with  oxygen,  and 
affords  globules  of  mercury. 

Medical  Properties, — Generally  given  as  an  alteratife 
in  secondary  syphilis,  in  skin  diseases,  and  in  scrofula; 
and  is  used  externally  in  collyria,  or  washes  for  other 
parts. 

Dose. — ^g  of  a  grain,  gradually  increased  to  ^. 

HYDRARGYRI  lODIDUM. 

Ingredients : 

Mercary, 

Iodine, 

AicohoL 

The  mercury  and  iodine  combine  directly,  and  by  heat  a 

substance  is  obtained  of  a  greenish-yellow  colour.     This  ii 

liable  to  be  decomposed  by  light,  which  converts  it  into 

free  iodine  and  biniodide  of  mercury. 

Composition  : 

1  iodine      =  126 
1  mercury  =  202 

328 
Formula  Hg  I. 

Qualities, — ^By  heat  cautiously  applied,  it  can  be  sub- 
limed in  red  scales,  which,  on  cooling,  turn  yellow,  and 
on  the  admission  of  light,  black.  It  is  not  soluble  in 
chloride  of  sodium,  like  the  biniodide. 

Medical  Properties, — It  is  used  very  successfully  in 
syphilis,  and  especially  when  that  disease  attacks  a  person 
of  a  scrofulous  habit  of  body. 

Dose, ^Gr.  j  to  gr.  iij. 

HYDRARGYRI  BISULPHURETUM. 

Ingredients : 

Mercury, 
Sulphur. 

By  heating  these  together,  chemical  union  takes  place ; 
bisulphuret  of  mercury  is  formed,  and  a  portion  of  the 


sulphur  is  expelled 
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Cowq^osittan  : 

2  sulphur    2  x  16  =    32 
1  mercury  s=  202 

234 
Formula  Hg  S*. 

QualitieM, — "By  heat  it  passes  into  vApour,  and,  if  potash 
be  added,  it  affords  globules  of  mercury,  in  consequence  of 
the  action  of  the  sulphur  upon  the  potash. 

Medical  Properties. — A  mild  alterative  in  skin  diseases. 
Generally  employed  for  fumigation,  a  practice  not  very 
common  at  the  present  day. 

Dose, — Gr.  x  to  gr.  xxx. 


PRffiPARATA  E  MAGNESIO. 

MAGNESIA. 

This  is  prepared  from  the  carbonate  by  the  application 

of  heat,  by  which  carbonic  acid  is  evolved. 

Compasiiiom : 

1  oxygen         =    8 
1  magnesium  =12 

20 
Formula  Mg  0. 

QHolities. — It  is  soluble  in  hydrochloric  acid,  without 
effervescence,  and  might  be  distinguished  from  the  other 
alkaline  earths  by  its  solubility  in  sulphuric  acid.  The 
solution,  with  hydrochloric  acid,  produces  no  precipitate 
with  bicarbonate  of  potash,  or  chloride  of  barium,  showing 
the  absence  of  lime,  and  any  sulphate.  It  has  a  feeble 
alkaline  action  on  turmeric  paper. 

Medical  Properties. — Antacid,  and  aperient  if  there  be 
much  acid  in  the  intestinal  canal.  It  is  preferable  to  the 
carbonate,  when  we  wish  to  avoid  flatulence. 

How.— 9j  to  2j. 

• 

MAGNESIA  CARBONAS. 

bgredients : 

Sulphate  of  Magnesia, 
Carl>oDate  of  S(Kb, 
DUUUed  Water. 
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Decomposition, — There  is  an  exchange  of  acids  between 
the  magnesia  mid  soda,  the  products  being  sulphate  of  lodi 
in  solution,  and  carbonate  of  magnesia  precipitated,  which 
is  to  be  thoroughly  washed  and  dried. 

Composition  : 

1  carbonic  add  =  22 

1  magnesia         ^20       > 

42 
Formula  lig  O,  CO*. 

The  medicinal  carbonate  is  considered  by  some  chemisti 
to  be  a  mixture  of  I  equivalents  of  hydrated  carbonate  of 
magnesia,  with  one  equivalent  of  bihydrate  of  magnesia. 

Qualities. —  The  water  in  which  it  may  be  boiled  does 
not  alter  the  colour  of  turmeric;  there  is  no  precipitate 
with  chloride  of  barium  or  nitrate  of  silver  in  this  liquid, 
proving  the  abs^ence  of  sulphuric  or  hydrochloric  acid.  It 
is  soluble  in  dilute  sulphuric  acid,  26*6  per  cent,  of  its 
weight  being  lost  by  the  escape  of  carbonic  add.  "When 
the  effervescence  has  ceased,  there  is  no  precipitate  pro- 
duced by  the  bicarbonate  of  potash  ;  any  precipitate  would 
indicate  impurity. 

Meiiicul  rroperties, — The  same  as  of  preceding  pre- 
paration, and  given  in  about  the  same  doses. 


PRiEPARATA  E  PLUMBO. 

PLUMBI  ACETAS.    (Ph.  Lond.,  1836.) 

Ingredients  : 

Oxide  of  Iicad, 
Acetic  Acid, 
DisiiUed  Water. 

Chemical  Changes. — The  acetic  acid  combinea  with  the 

oxide  of  lead,  and  dissolves  it;  and,  by  evaporation,  the 

■alt  is  produced  in  crystals. 

Composition : 

1  acetic  acid  =51  * 

1  oxide  of  lead  ss  112 

3  water  3x9=     27 

190 
Formula  PbO,  C*  0»  H>,  3H0. 
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mliiits. — Quite  soluble  in  wnUr.  Its  solution  affords 
ite  precipitate  with  carbonate  of  soda,  viz.,  the  car- 
e  of  lead ;  with  iodide  of  potassium,  a  yellow  pre- 
te  of  iodide  of  lead  falls.  By  hydrosulphuric  acid, 
buret  of  lead  is  thrown  down  ;  with  sulphuric  acid, 
te  insoluble  sulphate  of  lead  is  formed,  and  the 
of  acetic  acid  is  made  perceptible.  By  heat  it  first 
and  ultimately  is  converted  into  metallic  lead. 
dical  Properties. — Sedative,  astringent,  and  tonic; 
prescribed  in  haemorrhages,  and  has  been  given  in 
oeas  and  dysentery.  It  is  also  employed  as  an  in- 
1,  and  as  a  cooling  collyrium  and  lotion. 
>e. — Gr.  j  to  gr.  iij. 

LIQUOR  PLUMBI  DIACETATIS. 

redients : 

Acetate  of  Lead, 
Oxide  of  Lead, 
Mater. 

en  the  above  ingredients  are   boiled   together,  the 
e  of  lead  in  solution  takes  up  another  atom  of  lead, 
]g  a  diacetate,  that  is,  a  cunipouud  of  two  equivalents 
je  of  lead  with  one  of  noetic  acid. 
iposilion  of  the  diacetate  : 

2  oitide  of  lead     112  X  2  s=  224 
1  acetic  acid  51 


275 
Formula  2  PbO,  C*  H«  0». 

8  liquid  has  long  been  known  under  the  name  of 

lard's  Extract" 

;cific  gravity  of  the  liquid,  1*260.     Its  tests  are  the 

as  for  acetate  of  lead. 

dical  Uses. — It  is  employed  externally  aa  a  cooling 

»tion  in  inflammations,  in  the  form  of  a  lotion. 


redients  : 


PLUMBI  lODIDUM. 

'   Acetate  of  Lead, 
Iodide  of  Potassium, 
Distilled  Water. 
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Decomposition. — Mutual  decomposition  takes  place  here. 
The  iodine  combines  with  the  lead,  forming  iodide  of  lesd^ 
which  is  precipitated;  the  oxygen,  with  the  potmstjam, 
forming  potash,  which  is  held  in  solution  by  the  seetie 
acid. 

Compontion : 

1  iodine  =126 
1  lead      =  104 

230 
Formula  Pb  I. 

Qualities, — Bright  yellow;  it  is  entirely  soluble  in 
boiling  water,  from  which  it  falls,  on  cooling,  in  the  fens 
of  shining  yellow  scales.  It  is  melted  by  heat,  first  giWog 
off  yellow,  afterwards  violet  coloured  vapours.  If  sulphate 
of  soda  be  added  to  100  grains  of  it,  dissolved  in  nitric 
acid,  twice  diluted  with  water  at  a  boiling  heat  after  the 
iodine  has  been  expelled,  66  grains  of  sulphate  of  lead  are 
precipitated.     Let  the  access  of  hght  be  excluded  from  it 

Medical  Uses. — Iodide  of  lead  acts  upon  the  body  like 
most  other  preparations  of  iodine,  and  in  some  cases  is 
Tery  powerful.  It  is  employed  both  internally  and  ex* 
ternally,  for  the  purpose  of  reducing  glandular  tumooxs. 

Dose. — Gr.  i  to  gr.  j. 

PRiEPARATA  E  POTASSIO. 

LIQUOR  POTASSiE. 


Ingredients : 


Carbonate  of  Potash, 

Lime, 

Distilled  Water. 


Decomposition. — The  carbonic  acid  combines  with  the 
lime,  forming  carbonate  of  lime,  which  is  insoluble  and 
remains  at  the  bottom,  and  the  potash  set  free  is  held  in 
solution. 

This  is  simply  a  solution  of  pure  potash  in  water.  It  is 
apt  to  act  upon  common  flint  glass. 

Qualities  and  Tests. — Specific  gravity  1*063.  In  100 
grains  6*7  grains  of  potash  are  contained.  It  has  a  power- 
ful alkaline  reaction,  turning  turmeric  paper  brown.  Lime 
water  throws  down  no  precipitate^  thus  showing  the  ab> 
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aenee  of  carbonic  acid ;  there  should  be  no  precipitate 
from  carbonate  of  soda,  chloride  of  barium,  or  nitrate  of 
•lifer  (proving  the  absence  of  lime,  any  sulphate,  or  hydro- 
ehlorate)  ;  the  chloride  of  platinum  occasions  a  precipitate 
of  a  yellow  colour  with  this  solution,  as  well  as  witn  the 
salts  of  potash,  but  has  no  visible  effect  on  soda  and  its 
salts ;  and,  therefore,  will  readily  distinguish  potash  from 
soda. 

Medical  Properties. — Antacid,  tonic,  diuretic,  lithon- 
triptic,  and  externally  caustic.  It  is  of  service  in  dyspepsia, 
•kin  diseases,  in  morbid  accumulations  of  uric  acid,  and  in 
scrofulous  affections. 

Do9e, — ^n^x  to  5ss. 

POTASSA  CUM  CALCB. 
IngredieHU : 

Hjdrate  of  Potash, 
Lime. 

This  is  a  mechanical  mixture  of  potash  and  lime. 

It  is  partially  soluble  in  alcohol,  the  potash  only  being 
taken  up,  and  when  slaked  by  water  on  the  addition  of  an 
acid  gives  off  no  carbonic  acid. 

It  is  used  as  a  caustic,  and  as  a  substitute  for  the  hydrate 
of  potash,  being  less  deliquescent  and  more  manageable. 

POTASSiE  HYDRAS. 
Ingredient : 

Solation  of  Potash. 

By  heat  most  of  the  water  is  driven  off,  leaving  potash 
combined  with  one  equivalent  of  water.  It  was  formerly 
named  Potassa  Fusa,  or  *'  Caustic  Potash,"  and  is  used 
solely  as  an  escharotic. 

It  is  entirely  soluble  in  rectified  spirit,  and  speedily 
deliquesces  in  an  open  vessel. 


Ingredient* : 


POTASSA  ACETAS. 

Carhonate  of  Potash, 
Acetic  Acid, 
Distilled  Water. 


Decompotition. — ^The   acetic  acid    combines    with   the 
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potash,  forming  the  acetate,  carbonic  acid  flying  off;  the 
solution  is  then  evaporated  till  the  salt  becomes  properlf 
dried. 

Compontion : 

I  acetic  acid  :=  51 
1  potash        =  48 

99 
PormalaKO.  C«H»0». 

Qualities  and  Tests. — It  is  entirely  soluble  in  water  and 
rectified  spirit.  This  solution  has  no  effect  upon  teal 
papers  (showing  its  neutrality).  The  chloride  of  barioni 
and  nitrate  of  silver  causing  no  precipitate,  prove  the 
absence  of  sulphates  or  hydrochlorates.  If  the  solution  be 
concentrated,  some  acetate  of  silver  may  fall,  which  will  be 
soluble  in  nitric  acid  ;  not  so,  any  chloride.  By  a  red  heat 
it  is  decomposed,  and  converted  into  carbonate  of  potash. 
Sulphuric  acid  added  to  it,  occasions  an  odour  of  acetic 
acid,  which  is  set  free:  from  100  grains  of  it,  when  the 
solution  has  been  evaporated  and  the  salt  has  been  dried 
by  the  fire,  88*8  grains  of  sulphate  of  potash  remain. 

Medical  Properties, — Diuretic  and  purgative;  seldom 
prescribed  for  the  latter  object. 

Dose, — As  a  diuretic,  588  to  5ij. 

As  a  purgative,  jss  to  5vj. 

POTASSJ:  BICARBONAS.     (Ph.  Lond.,  1836.) 

This  salt  is  made  by  transmitting  carbonic  acid  through 
a  solution  of  the  carbonate  of  potash  to  saturation.  This 
is  conveniently  effected  by  Woulfe's  apparatus ;  we  con- 
clude that  the  liquid  is  saturated  by  the  carbonic  acid 
escaping  from  the  last  jar.  The  solution  is  then  to  be 
evaporated  with  a  gentle  heat,  as  a  higher  temperature 
would  expel  the  carbonic  acid  which  has  been  added. 

The  carbonic  acid  is  very  readily  procured  by  the  action 
of  dilute  sulphuric  ac^d  on  powdered  chalk. 

Composition : 

2  carbonic  acid  2  x  22  3=  44 
1  potash  B=  48 

1  water  s=    9 

101 
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C^MllfMt. — It  is  entirely  soluble  in  water,  tnd  very 
iligktij  affects  the  colour  of  turmeric  paper.  Sulphate  of 
Btgnetia  causes  no  precipitate  in  its  solution.  By  heat» 
M7  pwta  per  cent,  of  its  weight  are  expelled ;  chloride  of 
barium  should  occasion  no  precipitate  in  it,  and  there 
iboold  be  scarcely  any  by  nitrate  of  aiWer.  If  any  notable 
prvdpitate  falls,  there  is  probably  a  minute  portion  of 
eUohde  of  potaasium  present. 

Medical  Uses. — It  is  given  for  the  same  purposes,  and  in 
the  same  do»es,  as  the  carbonate ;  and  is  often  preferred  on 
leeoiint  of  its  less  disagreeable  taste.  Its  saturating  power 
is  kst,  in  consequence  of  containing  more  acid,  and  of 
mine  a  less  proportion  of  base. 

POTASSII  lODIDUM.    (Ph.  Lond.,  1836.) 

Ingredients : 

Iodine, 
Iron, 

Carbonate  of  Potash, 
Distilled  Water. 

Jkamposition. — The  cbemicnl  action  which  ensues  here 
is  the  following  : 

In  the  first  placp  there  is  direct  union  between  the  iodine 

tad  iroo,  forming  the  iodide  of  iron.     When  tiie  carbonate 

of  potash  is  added,  the  oxygen   of  the  potash  combines 

Wb  the  iron,  forming  oxide  of  iron,  which  falls  in  com- 

biutioD  with  carbonic  acid  ;  the  iodine  with  the  potassium, 

fonoi  a  soluble  iodide  of  potassium,  which,  by  evaporation, 

itprociired  in  crystals. 

Ccmpotition : 

1  iodine        =126 
1  potassium  =    40 

166 
Formula  KI. 

Medieml  Uses. — This  is  a  very  yaluable  remedy,  and  is 
tW  most  available  and  extenaively  employed  of  the  salts  of 
isdine.  It  acts  as  an  alterative,  correcting  most  of  the 
accretions,  and  has  a  powerful  influence  in  reducing  the 
«ixe  of  morbidly  enlarged  glands.  There  are  many  diseases 
^  which  it  is  efficacious,  in  which  there  is  no  definite 
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mode  of  explaininf^  its  operation.  It  is  most  serrieeilkk 
in  diseases  attacking  persons  of  a  scrofuloos  habit  oC 
body. 

Dose, — Gr.  iij  to  gr.  x,  and  bv  some  has  been  eztendsd 

to3j. 

LIQUOR  POTASSII  lODIDI  COMPOSITUS. 

Ingredients : 

Iodide  of  Potassiunif 

Iodine, 

Distilled  Water. 

The  iodide  of  potassium  renders  the  iodine  soluble,  and 
is  usually  given  with  it  in  solution. 

Each  ounce  of  this  solution  contains  half  a  grain  of 
iodide  of  potassium  and  a  quarter  of  a  grain  of  iodine. 

Dose. — 5ij  to  3y. 


Ingredients : 


PRiEPARATA  E  SODIO. 

LIQUOR  SODiE. 

Carbonate  of  Soda, 

Lime, 

Water. 


Decomposition. — The  lime  used  abstracts  from  the  soda 
its  carbonic  acid ;  carbonate  of  lime  is  precipitated,  and 
■oda  is  left  in  solution. 

Qualities,  —Its  specific  gravity  is  1*061.  In  100  grains 
of  it  4  grains  of  soda  are  contained.  As  to  its  tests  thej 
correspond  with  those  of  solution  of  potash,  except  the 
last  one. 

Uses, — It  is  employed  in  pharmacy,  and  may  be  giyen 
medicinally  for  the  same  purposes  as  Liquor  Potassse. 

SODiE  CARBONAS.    (Ph.  Lond.,  1836.) 

This  may  be  procured  from  the  impure  soda,  known  as 
kelp  and  barilla.  By  solution  and  straining,  most  of  the 
impurities  are  removed ;  and  by  evaporation  the  salt  is  to 
be  obtained  in  crystals.  From  kelp  there  is  a  portion  of 
liquid  remaining,  which  contains  iodine,  and  which  is 
known  by  the  term  soapmaker's  lees,  or  mother  liqaors. 
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Almost  all  the  carbonate  of  soda  in  this  country  is  now 
prepared  by  eyaporating  sea  water  to  procure  chloride  of 
•odiam,  which  is  treated  with  sulphuric  acid  to  yield  sul- 
phate of  soda,  and  this  sulphate  of  soda  is  mixed  with 
small  coal,  cinders,  sawdust,  or  other  carbonaceous  sub- 
itancea,  and  by  burning  is  converted  into  carbonate  of  soda. 

Ccmpotiiion  : 

1  carbonic  add  ^  22 

1  toda  ss  32 

10  water  10  x  9  ==  90 

144 
NaO,  CO*,  10  HO. 

QualiiieM, — Becently  prepared,  it  is  translucent,  but 
•oon  effloresces  in  an  open  vessel.  It  is  entirely  soluble 
in  water,  but  not  in  alcohol.  It  changes  the  colour  of 
turmeric,  like  alkalies. 

Medical  Uses. — It  is  antacid,  and,  combined  with  acids, 
forms  aperient  compounds.  It  is  much  prescribed  in 
fevers  with  some  acid,  to  act  as  a  refrigerant,  and,  when 
taken  in  effervescence,  tranquillises  the  stomach.  It  ia 
also  prescribed  in  the  uric  acid  diathesis,  and  in  scrofula. 

Dose.^Qr.  x  to  5a8. 

SOD^  CARBONAS  EXSICCATA. 

In  this  preparation  38  parts  per  cent,  of  water  are  driven 
off,  that  it  may  be  administered  in  the  form  of  powder  or 
piUa.  The  dose  is  rather  lees  than  of  the  former.  100 
graina  of  it  added  to  dilute  sulphuric  acid  gives  off  40*7 
grains  of  carbonic  acid. 

LIQUOR  SODiE  CHLORINATE. 

Ingredients : 

Carbonate  of  Soda, 
Distilled  Water, 
Chloride  of  Sodium, 
Binoxide  of  Manganese, 
Sulphuric  Acid. 

Id  this  preparation  the  carbonate  of  soda  is  first  dis- 
solved in  water;  then  the  chloride  of  sodium  and  binoiide 
of  manganese  are  put  into  a  retort,  and  sulphuric  acid  is 
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tdded   to  them,   for  the   purpose  of  setting  ftnee  some 
chlorine. 

When  these  three  ingredients  are  nixed,  the  foUo'viag 
d«eom position  is,  bj  most  chemists,  supposed    to  lukf 

IiUee :  The  binoxide  of  manganese  parts  with  one  eqiiif»' 
ent  of  oxygen,  which  parses  to  the  sodinro,  to  form  sedi^ 
and  set  free  one  equiTalent  of  chlorine  ;  the  sulphiirie  add 
combines  with  the  soda  and  protoxide  of  manganese, 
forming  sulphates  with  those  bases,  and,  by  heat,  chlorine 
is  drifen  over. 

The  chlorine  is  first  made  to  pass  through  five  ounces  of 
water,  that  any  hydrochloric  acid  which  may  escape  should 
be  absorbed ;  the  gas  then  passes  into  the  solution  of 
carbonate  of  soda,  with  which  it  combines.  The  precise 
chemical  nature  of  this  liquid  is  not  ascertained.  It  it 
probably  a  mixture  of  bicarbonate  of  soda,  cliloridc  of 
sodium,  and  hypochlorite  of  soda. 

rormuls  Na  CI,  NaO  CIO,  2  NaO,  4  CO*. 

This  liquid,  Tery  similar  to  Laharraque's  soda  diui- 
fecting  liquid,  has  a  pale  straw  colour,  a  sharp  siliae 
astringent  taste';  it  first  reddens,  tlien  bleaches,  tormerie 
paper.  It  h  little  affected  by  heat;  by  careful  evapoctlion 
it  may  be  procured  in  crystals.  By  spontaneous  evapormtioD, 
chlorine  is  evoked,  and  carbonate  of  soda  alone  remains. 

Qualities. — The  colour  of  turmeric  applied  to  thii 
solution  is  first  changed  to  brown,  but  soon  entirely 
vanishes.  Dilute  hydrochloric  acid  being  added  to  H, 
carbonic  acid  and  chlorine  are  giren  off  at  the  same  tme; 
the  solution  of  sulphate  of  indigo  is  decolorized  by  it; 
lime  is  thrown  down  from  lime-water  bv  it. 

Medical  Properties  and  Uses. — It  is  chiefly  employed 
externally,  though  occasionally  given  internally.  The  cases 
suited  for  its  external  use  are  gangrenous  and  ill-conditioned 
ulcers,  carbuncle,  cancer,  ozoena,  gangrene,  putrid  sore 
throat.  It  is  in  such  cases  applied,  diluted,  either  in  the 
form  of  lotion,  poultice,  or  on  lint.  In  cases  of  saliTation, 
diluted  with  eight  or  ten  parts  of  water,  it  forms  a  good 
mouth-wash.  Still  more  diluted,  it  is  injected  with  ad- 
rantage  in  cancer  of  the  uterus.  It  has  also  been  employed 
with  much  benefit  in  tinea  capitis,  and  some  herpetic 
affections. 
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Intenislly  it  has  been  gifen  in  typhoid  fefers,  scarlatina 
Bialignay  in  dysentery  with  fetid  stools,  in  dyspepsia  with 
fetid  eructations,  in  doses  of  15  to  20  minims  in  an  ounce 
or  two  of  water. 

As  a  disinfecting  agent  it  acts  by  the  chlorine  being 
gradually  evolved,  which  combines  with  the  hydrogen  of 
offensiTe  gases,  and  thus  destroys  their  fetid  odour.  It  is 
more  ezpensiTe  than  chloride  of  lime»  and  is  in  less 
extensiTc  use. 


Ingredients : 


PRJBPARATA  E  ZINCO. 
ZINCI  CHLORFDUM. 

Hydrochloric  Acid, 

Zinc, 

Di«til!ed  Water. 


Decomposition. — When  the  above  are  heated  together, 
the  zinc  decomposes  the  acid,  uniting  with  the  chlorine  to 
form  chloride  of  ziuc,  and  hydrogen  is  set  free  with  effer- 
Tcseenee.  The  solution  is  then  etaporated,  and  the  chloride 
is  obtained  in  a  solid  form. 

Qiia/tltos.-^Free  from  colour;  deliquesces  in  the  air;  is 
diasolTed  in  rectified  spirit,  and  in  water.  From  the  latter 
solution  a  white  precipitate  is  thrown  down  by  hydro- 
mtpharic  acid  and  ferrocyanide  of  potassium  (showing  the 
absence  of  other  matters,  as  iron,  &c.)  That  which  is 
thrown  from  the  same  by  ammonia  or  potash  is  dissolved 
by  either  added  in  excess  (showing  the  absence  of  lead  or 
iron).  Moreover,  that  which  is  thrown  down  by  the  car- 
bonate of  potash  or  ammonia  is  white,  but  is  not  dissolved 
by  either  added  in  excess. 

Composition : 

1  equiv.  of  siac        %2 
1       „         chlorine  ^ 

68 
Formnla  Zn  CL 

Medical  Properties. — This  substance  has  been  used  as  an 
sscharotic  by  surgeons  ;  but  is  not  employed  for  internal 
«se.     It  ia  mostly  employed  in  solution  as  a  disinfecting 
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anti-putrescent  agent,  under  the  name  of  '  Bnmett'a  Dis- 
infecting Fluid/  and  is  found  very  useful  for  anatomical 
preparations,  and  in  preserving  bodies  for  dissection. 

ZINCI  OXIDUM. 
Ingredients : 

Sulphate  of  Zinc, 
Sesquicarhonate  of  Ammonia, 
Distilled  Water. 

Decomposition,  ^~T\\e  sulphuric  acid,  by  its  greater 
affinity,  combines  with  the  ammonia,  forming  a  soluble 
sulphate ;  a  portion  of  carbonic  acid,  with  the  oxide  of 
zinc,  forms  an  insoluble  carbonate,  which  is  precipitated. 
When  the  carbonate  is  heated,  the  carbonic  acid  is  evolved, 
and  the  oxide  remains. 
Composition : 

1  oxygen  =    8 
1  zinc      s=  32 

Atomic  number  .     .40 
Formula  Zn  O. 

Qualities. — Pulverulent,   yellowish-white  ;   is  dissolved 
by  ammonia,  potash,  or  hydrochloric  acid. 

Medical  Uses. — Tonic,  not  often  prescribed  for  internal 

use. 

Dose, — Gr.  j  to  gr.  iij. 

It  is  more  used  as  a  tonic  and  stimulating  application  to 
ulcerated  surfaces,  in  the  form  of  the  unguentum  zinci. 


Ingredients : 


MISTURA  FERRI. 

Myrrh, 

Carbonate  of  Potuh, 
Rose  Water, 
Sulphate  of  Iron, 
Spirit  of  Nutmeg, 
Sugar. 


Decomposition, — The  chemical  change  which  occurs 
here  is  one  of  double  elective  affinity.  The  sulphuric  acid 
combines  with  the  potash,  forming  a  soluble  sulphate  of 
potash,  whilst  the  carbonic  acid  unites  with  the  iron^ 
forming  an  insoluble  carbonate  of  iron,  which  is  suspended 
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in  tbe  mixture  by  the  myrrh.  When  carefully  prepared, 
this  mixture  it  at  first  green,  and  contains  protoxide  of 
iron,  more  efficacious  than  the  sesquioxide.  ^y  keeping, 
and  exposure  to  the  air,  the  iron  passes  into  a  state  of 
sesquioxide,  and  the  mixture  changes  its  colour  from  green 
to  a  dirty  brown.  There  is  not  more  than  one  grain  of 
oxide  of  iron  in  each  ounce  and  a  half. 

Medical  Properties. — ^Tonic  and  emmenagogue,  most 
ftequently  prescribed  in  chlorosis. 

Dose, — 5j  ^^  3U' 

PILULA  FERRI  COMPOSITA. 

Ikgredients : 

Myrrh, 

Carbonate  of  Soda, 
Sulphate  of  Iron, 
Treacle. 

Decomposition. — The  sulphate  of  iron  and  carbonate  of 
soda  decompose  each  other ;  the  sulphuric  acid  unites  with 
the  soda,  forming  sulphate  of  soda,  and  the  carbonic  acid 
with  the  oxide  of  iron,  forming  carbonate  of  iron.  When 
first  prepared,  this  pill  contains  the  protoxide  of  iron,  and 
may  be  useful :  but  by  keepiug,  it  soon  becomes  sesqui- 
oxide, and  then  is  of  little  service. 

Medical  Uses. — ^The  same  as  of  the  Mistura  Ferri  Comp. 

Dose. — Gr.  y  to  gr.  xv. 

PILULA  HYDRARGYRI. 
Ingredients : 

Mercury, 

Confection  of  Red  Rose, 

Liquorice  Powder. 

In  this  preparation  the  mercury  is  supposed  only  to  be 
minutely  divided,  although  some  entertain  an  opinion  that 
the  mercury  is  partly  protoxidized. 

Medical  Uses. — It  is  one  of  the  mildest  forms  of  mercury 
for  internal  use,  and  is  generally  prescribed  as  an  altera- 
tive. Given  with  chloride  of  mercury,  the  activity  of  each 
is  increased. 

Dose, — Gr.  v  to  gr.  x. 
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SPIRITUS  AMMONIiE  AROMaTICUS. 

Ingredientt : 

Hydrochlorate  of  Ammonit, 

Carbonate  of  Potash, 

Cinnamon, 

CloTet, 

Lemon  Pefl, 

Rectified  Spirit, 

Water. 

Decomposition. — The  hydrochlorate  of  ammoDit  and 
carhonate  of  potash  decompose  each  other,  forming  chloride 
of  potassium,  water,  and  carhonate  of  ammonia.  Bj  bett 
the  latter  passes  over  with  the  spirit  and  water,  flaTOund 
by  the  aromatics. 

Its  specific  gravity  is  *9i8. 

Medical  Uses.  —  li  is  a  diffusible  stimulant  and  antispu- 
modic. 

Dose. — From  5m  to  5iss. 

SPIRITUS  AMMONIiE  PCETIDUS. 

This  also  is  a  solution  of  carbonate  of  ammonii  i& 
spirit,  flavoured  with  assafoetida.  It  is  more  freqoentlj 
prescribed  in  hysterical  and  spasmodic  affections. 

Specific  gravity  -86 1 . 

Dose. — iT\xx  to  V([jX, 

SYRUPS. 

Syrups  should  be  kept  where  the  temperature  does  not 
exceed  the  55th  degree  of  Falirenheit's  thermometer,  otbe^ 
wise  they  will  undergo  the  vinous,  and  subsequently  the 
acetous  fermentation. 

The  only  syrup  requiring  particular  notice  is — 

SYBDPUS  PAPAVERIS. 

If  this  syrup  be  carefully  prepared,  its  strength  is  such 
that  three  drachms  of  it  are  equal  to  one  grain  of  opium; 
generally  it  is  much  weaker,  and  with  most  druggists  is 
imitated  by  other  formulae,  such  as  introducing  tincture 
of  opium  into  it,  or  the  extract  of  white  poppy.  This 
•yrup  is  very  liable  to  ferment,  in  which  case  the  generated 
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cetic  add  is  supposed  to  give  it  increased  activity.  From 
il  these  circumstances,  the  syrup  cannot  be  depended 
ipoD,  and  is  unworthy  a  place  in  the  Pharmacopoeia. 

TINCTURES. 

TIKCTDRA  AMMONIJe  C0MP08ITA. 

In  the  present  tincture  the  oil  of  amber  is  omitted. 

It  is  a  stimulating  antispasmodic  remedy,  and  is  gene- 
mlly  employed  by  delicate  hysterical  females  in  the  quantity 
>f  five  to  ten  minims  in  a  glass  of  water  for  a  dose.  It  is 
nade  with  the  strong  solution  of  ammonia,  and  must  be 
lied  very  cautiously. 

TINCTURA  CAMPHORS  COMP. 

The  present  tincture  contains  oil  of  aniseed,  which 
kssimilates  it  more  to  the  old  paregoric ;  it  contains  about 
i  grain  of  opium  in  half  an  ounce. 

TINCTURA  COLCHICI. 

This  preparation  is  made  with  five  ounces  of  the  seeds 
^  two  pints  of  proof  spirit;  the  dose  is  about  half  a 
Atachm. 

TINCTX7RA  COLCHICI  COMP. 

This  is  made  with  five  ounces  of  the  seeds  to  two  pints 
of  aromatic  spirit  of  ammonia.  The  dose  is  the  same  as  of 
^e  former  preparation. 

TINCTURA  DIGITALIS. 

This  is  made  with  four  ounces  of  the  dried  leaves  to  two 
pots  of  proof  spirit;  the  dose  is  from  ten  to  twenty 
Bunims ;  there  are  some  who  give  it  more  largely.  It  is 
generally  considered  that  twelve  minims  are  equal  in  efiect 
to  one  grain  of  the  powder. 

Most  tinctures  are  made  with  proof  spirit,  but  some  of 
them  are  made  with  rectified  spirit,  and  are  the  follow- 
ing: 

Tmct.  AssafoetidK, 
Benz.  comp., 
Camphors, 
Castorei, 
Cubebae, 
lodinii  comp., 
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Kino, 

Lavanduls  c^ 
Myrrhae, 
Tolutana, 
Zingiberis. 

VINA.     WINES. 
VINUM  COLCHICI. 

This  is  msde  with  eight  ounces  of  the  dried  and  sliced 
cormus  to  two  piots  of  sherry.  The  general  dose  is  from 
twenty  to  thirty  minims. 

VISUM   IPECACUANHA. 

The  strength  of  this  liquid  is  such,  that  one  ounce  may 
he  considered  equal  to  one  scruple  of  the  powder ;  and  in 
smaller  quantities,  twenty-five  minims  are  equal  to  one 
grain. 

VINUM  CPU. 

This  is  a  warm  stimulating  preparation  of  opiam» 
adapted  to  cases  of  dehility,  and  is  used  topically;  not 
less  than  thirty  minims  ought  to  be  considered  equivalent 
to  one  grain  of  opium. 

The  Student  is  requested  to  bear  in  mind,  that  the 
atomic  numbers  which  have  been  applied  to  chemicsl 
substances  in  the  Pharmacopoeia  have  been  intentionally 
preserved,  to  correspond  with  those  used  by  Mr.  Phillips 
in  his  very  excellent  translation  and  commentary,  although 
they  may  be  found  to  differ  slightly  from  those  given  in  the 
'  Chemical  Notes,'  which  are  made  to  correspond  with  those 
in  the  last  edition  of  Mr,  Fownes' '  Chemistry,'  and  which, 
from  the  latest  researches,  are  supposed  to  be  most  correct 
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ALTEBATIVES 


Are  medicines  which  change  the  fanctiont  of  the  body 
and  restore  them  to  a  healthy  state,  without  producing 
any  sensible  evacuation. 

The  principal  accredited  alteratives  are  m^curta^*and 
oniiMonial  preparations,  in  small  doses ;  sarsaparilla, 
jpimaeum^  and  wtegereon, 

ANTACIDS,  OB  ABSOBBENTS, 

Counteract  and  neutralise  acidity  in  the  stomach  and 
intestinal  canal,  by  their  chemical  action. 

The  principal  antacids  are  ehalk,  magnesia,  potash,  soda 
and  anunonia. 

ANTHELMINTICS,  OB  VEBMIFUOES, 

Are  medicines  which  assist  in  the  expulsion  of  worms, 
either  by  ^slodging  or  destroying  them. 

The  anthelmintics,  which  act  by  exciting  copious  evacu- 
ations, and  by  either  killing  the  worm  or  expelling  its 
nidus,  are  calomel,  seammony,  gamboge,  and  spirits  of 
terpentine. 

The  mechanical  anthelmintics  are  principally  mncuna 
prwriens,  iron  filings,  powdered  tin,  male  fem^root,  and 
carbonate  of  iron. 

ANTISEPTICS 

Are  remedies  supposed  to  be  capable  of  resisting  putre- 
faction. 

The  principal  accredited  antiseptics  are  vegetable  and 
wnneral  acids,  einek4ma,  camphor,  myrrh,  and  opium. 
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ANTISPASMODICS 

Are  remedies  supposed  to  have  a  specific  effect  in  anbdoiDg 
that  muscular  coutraction  called  spasm.  Tbia  is  of  coune 
effected  through  the  medium  of  the  nerroua  ayatem. 

The  principal  are  assa/aiida,  castor,  opiumy  wnukt 
ffalbanum,  valerian,  camphor,  and  ether, 

ASTRINGENTS 

Are  remedies  which  give  rise  to  a  contraction  of  fibre,  by 
vrhich  means  less  fluid  is  admitted  into  the  vesaela  brought 
in  contact  with  them. 

The  principal  astringents  are  sulphuric  acid,  alum, 
sulphate  of  copper,  preparationa  of  silver,  iron,  gine,  and 
lead :  oak-bark,  galls,  tormentilla,  bistort,  logwood,  eatedu^ 
kino,  pomegranate,  and  cold, 

CARMINATIVES 

Are  those  stimulating  remedies  which  act  by  diapeniDg 
and  preventing  gaseous  collections,  either  by  increasing 
peristaltic  action,  or  by  some  power  of  preventing  the 
extrication  of  gases. 

The  principal  are  oil  of  cinnamon,  carawag,  peppermint, 
aniseed,  and  essential  oils  in  general. 

CATHARTICS 

Are  those  medicines  which  produce  an  increase  of  alvine 
evacuations. 

They  may  be  classed  under  three  heads,  namely,  lax- 
atives, purgatives,  and  drastics. 

Laxatives  are  digestible  substances,  and  act  gently  on 
the  muscular  coat  of  the  intestine,  without  causing  any 
noteable  increase  of  secretion  from  the  exhalanta.  Such  are 
manna,  cassia  fistula,  tamarinds,  figs,  prunes,  magnesia, 
olive  and  almond  oil,  &c. 

Purgatives  are  substantives  not  very  digestible;  they  often 
act  on  some  particular  part  of  the  digestive  tube,  increasing 
the  secretions,  and  actively  augmenting  muscular  action. 
The  chief  of  them  are  aloes,  rhubarb,  jalap,  senna,  castor- 
oil,  balsams,  and  several  neutral  salts  of  soda,  potash,  and 
magnesia,  mild  mercurials,  &c. 

Drastics  have  a  still  more  powerful  influence  upon  both 
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the  muscular  and  mucous  coat,  causing  a  brisk  action  of 
the  muscular  fibres,  and  copiously  exciting  the  exhalants 
of  the  mucous  coat  to  pour  out  watery  particles.  Such 
are  elaierium,  crotan-oil,  gamboge,  colocgnth,  scammong, 
calomel,  black  hellebore,  colchicum,  &c.  With  drastics 
might  be  classed  hydragogue  cathartics,  which  produce 
copious  watery  stools,  such  as  elaterium,  saline  purga- 
iives,  &C. 

DEMULCENTS 

Are  remedies  of  an  oily  or  mucilaginous  nature,  which,  by 
their  ▼iacidity,  protect  the  intestines  from  acrid  substances. 

DIAPHORETICS 

Increase  the  determination  of  perspiratory  fluid  to  the 
skin.  They  effect  this  either  by  a  general  stimulating 
action  on  the  system,  or  by  relaxing  the  exhalants,  so  as 
to  allow  a  more  copious  escape  of  fluid. 

The  principal  are,  antimonials,  ipecacuanha,  acetate  of 
ammonia,  opium,  camphor,  guaiacum,  mezereon,  sassafras, 
and  sulphur. 

DILUENTS 

Are  those  bland  fluids  which  tend  to  increase  the  proportion 
of  watery  fluid  in  the  blood. 

DIURETICS 

Are  medicines  which  excite  an  increased  discharge  of 
urine.  They  effect  this  in  two  or  three  ways.  Some 
diuretics  ha?e  a  direct  influence  on  the  secerning  vessels 
of  the  kidneys,  entering  them,  and  becoming  perceptible 
in  the  urine.  Such  are  turpentine,  copaiba,  asparagus, 
nitre,  &c.  Some  undergo  decomposition  in  the  stomach, 
and  one  of  their  principles  only  enters  the  kidneys,  as 
many  neutral  salts,  in  which  the  alkali  alone  passes  into 
the  urine.  Others  appear  to  act  by  giving  tone  to  the 
vascular  system  generally,  and  thus,  by  propelling  more 
fluid  to  the  kidneys,  more  urine  is  secreted :  a  cool  surface 
of  the  body  and  exercise  are  favorable  to  the  action  of 
diuretics. 

The  chief  diuretics  are  acetate,  bitartrate,  and  nitrate 
of  potash,  nitric  ether,  squill,  spirit  of  turpentine,  copaiba, 
digitalis^  tobacco,  mercury,  cantharides,  and  colchicum. 
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EMETICS 

Are  those  medicines  which,  being  received  into  the  ttomacb, 
excite  the  action  of  vomitine. 

These  are  of  three  kinds,  yiz.,  those  which  prodaee 
immediate  vomiting  without  nausea  or  depression,  but,  on 
the  contrary,  leave  behind  them  tonic  effects ;  such  are 
particularly  the  sulphates  of  copper  and  zinc.  Hence  they 
are  most  useful  in  debilitated  habits,  and  in  cases  of 
poisoning. 

The  second  class  of  emetics  includes  those  the  action  of 
which  is  rather  tardy,  as  tartar  emetic,  ipeeacu€mha,  &c 
They  produce  considerable  nausea,  and,  after  their  openir 
tion,  cause  much  depression  of  the  system,  and  are,  con- 
sequently, most  serviceable  in  inflammatory  diseases. 

Thirdly,  we  have  stimulating  emetics,  which  are  used  in 
very  depressed  states  of  the  vital  powers  to  rouse  the 
stomach  into  action,  such  are  mustard  and  ammonia, 

EMMENAGOGUES 

Are  those  substances  which  tend  to  excite  the  menstmal 
discharge.  Some  act  on  the  system  generally,  by  re^uUtiog 
undue  arterial  action ;  others  excite  the  torpid  action  of 
the  uterine  vessels  by  a  sympathetic  effect,  produced  by 
purgatives,  which  stimulate  the  rectum. 

The  principal  emmenagogues  in  common  use  are  aioett 
assafoetida,  galbanum,  various  preparations  of  iron,  mustard^ 
savine,  and  rue, 

EMOLLIENTS 

Are  those  substances,  which  applied  externally,  relax  and 
soften  the  animal  fibre. 

The  principal  emollients  are,  unctuous  substances  and 
liniments,  with  warmth  and  moisture. 

ERRHINES 

Are  those  substances  which,  being  brought  into  contact 
with  the  pituitary  membrane,  excite  the  mucous  follicles  of 
the  nose  to  increased  secretion. 

The  principal  are  tobacco,  white  hellebore,  asarabaeca, 
and  euphorbium. 
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ESCHAROTICS 

Are  substaDces  which  erode  and  destroy  the  parts  to  which 
thej  are  applied. 

The  principal  are  potash,  nitrate  of  silver,  mineral  acids, 
sulpkate  of  copper,  chloride  of  antimony,  and  chloride  of 
zinc. 

EXPECTOBANTS 

Are  sabstances  which  produce  a  discharge  of  mucus  from 
the  lining  membrane  of  the  trachea  and  lungs.  This  effect 
is  accomplished  in  two  ways.  In  the  first  place,  certain 
sabstances  in  a  gaseous  state  received  into  the  lungs 
stimulate  the  air-cells,  and  excite  the  respiratory  muscles 
into  action,  by  which  means  mucus  is  expelled  by  powerful 
coughing ;  some  emetics  may  be  considered  to  be  of  service 
in  a  similar  manner.  In  the  second  place,  there  are 
medicines  which,  when  received  into  the  system,  produce 
a  powerful  action  on  the  exhalants,  causing  them  to  throw 
out  a  less  viscid  and  more  abundant  fluid,  which  is  expelled 
without  much  difficulty,  and  it  is  very  probable  that  the 
vessels  of  the  mucous  bronchial  lining  are  affected  by 
sympathy  with  the  stomach. 

The  principal  expectorants  are,  antimonials,  ipecacuanha, 
squills,  digitalis,  tobacco,  stramonium,  ammoniacum,  and 
the  balsams, 

LITHONTKIPTICS 

Are  substances  which  are  supposed  to  act  pn  urinary 
calculi. 

They  are  soda,  potash,  lime,  magnesia,  and  some  of  the 
adds. 

NARCOTICS 

Are  medicines  which  induce  stupor,  and  generally  alleviate 
pain,  partly  either  by  a  stimulant,  or  sedative  action. 

They  act  primarily  on  the  stomach  by  an  impression  on 
the  nervous  system,  independent  of  absorption;  for,  in 
cases  of  death  arising  from  them,  they  have  been  found  in 
the  stomach  undiminished  in  quantity  in  the  smallest  de- 
gree ;  they  also  act  on  the  nerves  when  externally  applied. 

The  principal  are  opium,  hemlock,  henbane,  aconite, 
stramonium,  belladonna,  lactuca,  tobacco,  hops,  and  cam- 
phor. 

4§ 
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SEDATIVES 

Are  eubstances  which  directly  depress  the  vital  powers, 
diminisliing  sensation  and  the  power  of  motion  without 
any  previous  excitement,  but  acting  most  powerfully  on 
the  nerves  of  sensation  ;  in  the  medical  application  of  them 
they  are  of  service  to  reduce  pretematurally  increased 
action. 

The  general  eflfects  of  them,  in  different  degrees  of 
intensity,  are  prostration  of  strength,  stapor,  sense  of 
nuinbnesft,  deprensed  animal  spirits,  drowsiness,  yawniDg, 
vertigo,  and  enfeebled  mental  energy. 

The  principal  sedatives  rtc  hydrocyanic  acid  Bnd  tobacco, 
tartarized  antimony,  opium  in  full  doses,  &c. 

SIALOOOOCES 

Increase  the  secretion  and  discharge  of  saliva. 
The  principal  are  tobacco,  pcllitory,  and  mercury. 

STIMULANTS 

Are  medicines  which  excite  the  various  functiooB  of  the 
body,  giving  energy  to  the  stomach,  increased  power  to 
the  heart,  augmenting  the  secretions,  and  adding  to  the 
sensibility  of  the  nervous  system. 

The  principal  effects  experienced  from  them  are — in- 
creased appetite,  with  a  sense  of  warmth  internally,  more 
rapid  action  of  the  heart,  increased  power  in  the  pulsation 
of  the  arteries,  warm  skin,  with  the  minute  vessels  more 
injected  with  blood,  the  respiration  accelerated,  increased 
fiuw  of  urine,  and  the  sensorial  functions  developed  in  a 
greater  degree. 

Stimulants  in  moderation  have  an  action  analogoas  to 
tonics,  but  their  effects  are  less  permanent.  In  laige 
quantities  they  act  as  narcotics. 

The  principal  stimulants  are  alcohol,  ether,  volatile  mli, 
camphor,  ammonia,  and  aromatics  generally, 

TONICS 

Are  those  substances  which  restore  the  healthy  tone  of  the 
stomach.  They  are  supposed  to  act  by  increasing  moscnlar 
power ;  but  it  is  more  probable  that  they  are  beneficial  by 
checking  the  inordinate  excitement  or  irritability  of  the 
stomach  and  viscera. 
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The  principal  are  sulphate  of  zinc  and  iron,  acids  in  small 
doses^  and  the  various  bitters,  such  as  cinchona,  gentian,  &c. 


ABIETIS  KESnrA. 

The  resin  named  Thus,  procured  from  the  Pinus  Abies. 

The  tree  which  principally  affords  this  suhstance  grows 
abundantly  in  the  northern  parts  of  Europe  and  Asia, 
attaining  an  elevation  of  from  100  to  150  feet,  sometimes 
with  a  trunk  of  from  three  to  five  feet  in  diameter.  The 
resin  is  a  natural  exudation  from  the  stem.  Some  authors 
ascribe  it  to  other  species,  or  give  other  names  to  the  same 
tree,  such  as  Abies  communis,  or  Abies  excelsa. 

This  substance  has  been  known  in  former  Pharmacopoeias 
under  the  name  of  Thus,  or  Frankincense.  It  is  chiefly 
imported  from  Germany  and  Switzerland. 

Medical  Uses, — It  is  employed  as  an  ingredient  in 
plasters,  being  mildly  rubefacient. 

Preparations,  —  Empl.  Ferri  c,  —  Empl.  Galbani, — 
Empl.  Opii, — Empl.  Picis,—  Empl.  Potassii  lodidi, — Thus 
Pneparatum. 

ABSUITHIUM. 

Artemisia  Absinthium. — Wormwood. 

This  plant  is  indigenous,  and  also  grows  freely  in  most 
European  countries.  It  is  perennial  and  herbaceous; 
attaining  a  height  of  two  or  three  feet ;  the  radical  leaves 
are  triply  pinnatifid,  with  lanceolate,  obtuse  dentate  divi- 
sions ;  those  of  the  stem  doubly  or  simply  pinnatifid  ;  the 
floral  leaves  are  lanceolate ;  all  are  hoary ;  the  flowers  are 
small,  pedicelled,  nodding,  and  in  erect  racemes. 

The  leaves  and  flowering  tops  only  are  used  medicinally, 
and  should  be  gathered  in  July  and  August.  Wormwood 
has  a  strong  odour,  and  a  very  bitter  nauseous  taste,  which 
qualities  are  imparted  to  water  and  alcohol.  A  dark  green 
volatile  oil  it  obtained  by  distillation,  and  on  this  the  odour 
depends.     Braconnot  discovered  on  analysis, 

A  very  bitter  azotized  substance;  aa  excessively  bitter  resinous 
matter;  green  volatile  oil;  chlorop^Ue;  albomen;  starch;  saline 
matter;  lig;nin. 
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Amongst  the  saline  substances,  potash  exists  in  com- 
bination with  a  peculiar  acid,  which  Braoonnot  named 
Absintbic  acid.  The  ashes  of  this  plant  yield  a  large 
quantity  of  carbonate  of  potash,  which  has  hence  bc«i 
named  salts  of  wormwood. 

Medical  Properties. — ^Wormwood  is  considered  to  be 
tonic  and  anthelmintic.  As  a  tonic,  it  has  been  prescribed 
in  many  diseases  attended  with  weakness  of  the  digestife 
organs,  and  was  once  in  repute  in  the  treatment  of  inter- 
mittent fevers.  As  an  anthelmintic,  its  virtues  are  not 
very  decided. 

Dose. — Of  the  powdered  leaves,  from  one  to  two  scruples : 
or  an  infusion  may  be  made  with  an  ounce  of  the  leaves . 
to  a  pint  of  water,  and  an  ounce  of  it  taken  two  or  three 
times  a  day. 

Some  other  varieties  of  Artemisia  have  at  times  been 
used  medicinally. 

The  A.  Adrotonum,  southernwood,  is  considered  to  be 
tonic,  deobstruent,  and  anthelmintic. 

A.  Santonica  has  a  similar  character  given  to  it. 

A.  Pontica  acts  similarly,  but  is  weaker. 

A.  Vulgaris^  or  mugwort,  has  been  used  in  Germany  for 
the  cure  of  epilepsy,  by  Dr.  Burdach. 

A.  Chinensis  and  Indica,  are  said  to  afford,  on  their 
leaves,  the  soft  substance  employed  in  China  for  the  for- 
mation of  moxa. 

ACACIA. 

The  gum,  a  natural  exudation  from  the  Acacia  Vera. 

The  tree  specified  in  the  Pharmacopoeia,  affords  but  a 
small  share  of  the  gum  Acacia,  which  is  imported.  The 
other  trees  mentioned  by  travellers,  are  enumerated  below. 
Still  the  best  gum  is  the  produce  of  the  A.  Vera  and  another 
species  closely  allied  to  it,  viz.,  the  A.  Arabica. 

The  Acacia  Vera  is  a  tree  of  a  middling  sise,  with 
branches,  bearing  doubly- pinnate  leaves;  its  flowers  are 
yellow,  collected  into  globular  beads  ;  the  fruit  is  a  flattened 
legume,  divided  by  contractions  into  several  rounded  por- 
tions, each  containing  a  seed.  This  tree  flourishes  in  Upper 
Egypt  and  Senegal,  and  is  scattered  over  the  intervening 
Continent. 
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The  A.  Arabica  is  most  frequently  a  small  shrub,  but 
occasionallj  attains  the  size  of  a  large  tree.  Its  leaves  are 
doubly-pinnate,  and  its  seed-vessel  resembles  that  of  the 
former  species.  It  grows  in  Upper  and  Lower  Egypt, 
Senegal,  many  other  parts  of  Africa,  in  Arabia,  and  is 
abundant  in  Uindostan,  where  its  gum  is  eaten  as  food  by 
the  natives.  Amongst  the  other  varieties  of  Acacia, 
iffording  this  gum,  are  enumerated,  the  A.  Senegal^  said 
to  form  vast  forests  in  Senegal. — A,  Gummd/era,  seen  near 
.Mogador. — A.  Ehrenbergiana,  found  in  the  deserts  of 
Lybia,  Nubia,  and  Dongola. — A,  Segal,  found  in  the  name 
countries  and  Upper  Egypt. — A.  TortUis,  inhabiting  Arabia 
Feliz»  and  Nubia.  A  similar  gum  is  procured,  in  New 
Holland,  from  the  Acacia  decurrem  Aiidjioribunda.  In 
Hindostan,  the  gum  of  the  Feronia  elephantum  is  largely 
used  by  the  practitioners  of  Lower  India. 

The  gum-bearing  Acacias  are  all  thorny  or  prickly  trees, 
or  shrubs,  flourishing  in  sandy  deserts,  or  soils  where  few 
other  things  will  grow.  In  such  countries  the  camels  are 
said  to  derive  from  them  their  chief  support ;  their  bark, 
and  unripe  fruit,  contain  tannin  and  gallic  acid.  Formerly 
an  extract  was  procured  from  the  unripe  fruit,  and  was 
known  under  the  name  of  Acacia  vera:  succus.  An  imita- 
tion of  it  is  said  now  to  be  made  on  the  Continent,  from 
the  unripe  fruit  of  the  wild  plum-tree. 

The  gum  of  Acacia  exudes  spontaneously  in  the  hot  and 
dry  seasons,  and  in  hot  countries  only ;  the  most  sickly 
trees  afford  it  in  the  greatest  abundance ;  its  exudation  is 
also  assisted  by  incisions ;  the  colour  and  appearance  of 
the  gum  do  not  alone  indicate  different  sources,  as  the  gum 
varies  considerably,  coming  from  the  same  tree,  requiring 
to  be  assorted  before  being  delivered  into  commerce. 

Gum  Acacia  may  be  taken  as  the  type  or  purest  form  of 
the  proximate  principle  named  gum,  or  arabin,  by  chemists. 
It  is  distinguished  by  its  solubility  in  water,  forming  a 
thick  viscid  liquid,  called  mucilage.  It  is  precipitated  from 
ita  solution  by  alcohol,  diacetate  of  lead,  and  silicate  of 
potash,  which  are  the  best  tests  of  its  presence.  It  is 
miacible  with  dilute  acids  and  alkalies ;  is  decomposed  by 
the  strong  concentrated  acids,  as  nitric  and  sulphuric ;  the 
former,  by  acting  upon  it,  p^duces  mucic,  malic,  and 
oxalic  acids ;  the  latter  disengages  acetic  acid  and  charcoal. 
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Gum  Acacia  generally  contains  a  amall  qnantity  of  free 
acid,  as  its  solution  reddens  litroas  paper,  also  a  roinvte 
quautity  of  phosphate  and  carbonate  of  lime.  The  gam 
which  obtains  the  highest  price  is  whitest,  ia  ronnded 
masses,  seuiiopaque,  ejchibiting  a  great  number  of  craeb 
all  through  it;  when  broken,  the  small  separate  pieces  are 
transparent.  The  inferior  gum  is  darker  coloured,  with 
various  shades  of  yellow  and  red,  and  with  a  more  smooth 
and  uniform  surface. 

Medical  Properties, — Gum  Acacia  is  demulcent  and 
mildly  nutritive.  As  a  demulcent,  it  may  be  used  in  iu- 
flamniatiun  or  irritation  of  mucous  membranes,  generally, 
as  iu  catarrh,  bronchitis,  enteritis,  gastritis,  gonorrhoea, 
&c.  It  is  likely  to  do  good  by  lubricating  the  surfaces  to 
which  it  can  be  directly  applied,  and  by  protecting  them 
from  the  action  of  stimulants  and  irritants. 

As  a  nutritive  agent,  gum  is  of  the  mildest  character, 
being  less  stimulating  than  any  other  form  of  Doariahinent. 
It  is  therefore  used  advantageously  in  fevers,  in  solution, 
considerably  diluted.  As  a  proof  of  its  nutritious  quahties, 
the  Moors,  who  collect  it,  and  inhabitants  of  many  parti 
of  Africa,  will  live  upon  it  alone  for  several  days  together. 

In  pharmacy,  it  is  useful  to  mix  with  heavy  substances, 
in  the  form  of  powders ;  and,  in  mixtures,  to  hold  in  sus- 
pension insoluble  ingredients. 

Dose. — Ad  libitum. 

Prep,  —  Mistura  Acaciae,  —  Mistura  Moschi, — Mistara 
Guaiaci, — Pulv.  Cretae  Comp., — Pulv.  Trag.  Comp. 

ACETUM.  ^ 

Vinegar  is  a  sour  liquid,  containing  acetic  acid,  and 
several  impurities.  In  the  various  countries,  di£ferent  sub- 
stances are  employed  to  make  it. 

In  England  it  is  commonly  made  from  malt  liquors,  but 
in  some  counties  from  cider. 

In  France,  and  the  Continent  generally,  it  is  procured 
from  wine. 

In  North  America,  cider  is  chiefly  used. 

The  requisites  for  acetous  fermentation  are  saccharine 
vegetable  matter,  moisture,  heat,  something  to  excite  fer- 
mentation ;  and  it  goes  on  better  with  the  free  access  of 
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mtmospbmc  air ;  the  change  which  ensues  in  its  formation 
is  essentially  the  oxidation  of  alcohol.  When  sugar,  water, 
and  yeast  are  mixed  together,  and  exposed  to  a  certain 
temperature  and  access  of  atmospheric  air,  vinous  fermen- 
tation first  takes  place;  the  sugar  is  decomposed  and 
alcohol  is  formed:  if  the  fermentation  be  allowed  to 
proceed,  the  alcohol  will  be  decomposed,  and  acetic  acid 
will  appear. 

The  impurities  of  vinegar  will  vary  with  the  substances 
used  to  procure  it.  In  our  own  vinegar  we  generally  find 
mucilage,  colouring  matter,  aroma,  and  some  sulphuric 
acid.  The  last  is  allowed  by  government  to  be  added  in 
the  proportion  of  one  part  in  a  thousand.  Yiuegar  is 
strengthened  in  Germany  by  exposing  it  to  the  air  to  be 
frozen.  The  water  freezes  first,  leaving  the  vinegar  in  a 
very  strong  state. 

Vinegar  is  sometimes  impregnated  with  small  quantities 
of  metallic  salts,  from  the  vessels  used  in  the  preparation. 
We  find  occasionally  traces  of  copper,  lead,  and  tin,  and  it 
is  also  stated  that  nitric  and  hydrochloric  acids  are  some- 
times added,  which,  I  should  say,  is  an  exceedingly  rare 
occurrence;  they  can  all  be  detected  by  the  usual  tests 
employed  for  each.  The  quantity  of  real  acid  in  the  best 
vinegar  is  about  five  per  cent. 

Medical  Uses. — Yinegar  is  refrigerant,  and  supposed  to 
be  antiseptic,  but  not  often  used  internally.  It  may  be 
given  in  inflammatory  and  typhoid  fevers,  and  in  cases  of 
poisoning  by  narcotics,  after  the  stomach  has  been  com- 
pletely emptied.  For  the  latter  purpose,  it  was  once  much 
employed  in  poisoning  by  opium ;  this  practice,  however, 
is  now  discontinued,  because  the  acid  rather  increases  than 
diminishes  the  effect  of  that  nancotic,  if  any  portion  remains 
in  the  stomach.  If,  however,  it  could  be  accurately  known 
that  all  the  opium  was  expelled,  there  could  be  no  objection 
to  its  use.  The  vapour  of  it  is  often  inhaled  with  advan- 
tage in  inflammations  of  the  tonsils ;  and  this  vapour  is 
diffused  through  rooms,  to  decompose  noxious  effluvia. 
It  is  most  employed  externally,  in  the  form  of  lotion,  for 
bruises  and  sprains ;  and  may  be  rubbed  on  the  chest  or 
other  parts  of  the  body,  to  act  as  a  rubefacient. 

Dose. — 5U  to  5vj, 

Prep. — Acetum  Destillatum, — Ceratum  Saponis, — Lini- 
mentum  .£ruginis. 
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ACIDIJH  ACETICTJII.    (Vide  p.  U). 

AciDTJic  ABSEinosnx. 

Araenious  Acid,  commonly  known  as  White  Anenie. 
This  substance    is    usually   procured    in    Saxony  and 
Bohemia,  by  roasting  or  smelting  cobalt  ores,  in  which 
metallic  arsenic  is  a  large  ingredient ;  and  in  Sileaia  and 
Cornwall,  from  arsenical  iron  pyrites  {mundie,  or  mi^nekei). 
By  the  heat,  metallic  arsenic  rises,  and  immediately  com- 
bines with  oxygen  of  the  atmosphere,  and  forms  arsenioni 
acid,  which  is  deposited  in  flues  ;  it  is  removed  from  thence 
and  purified  by  subsequent  sublimation.     When  first  ob- 
tained, it  is  in  large  masses,  transparent  like  glass,  which 
become  opaque  by  exposure  to  the  air,  and   then  very 
much  resemble  porcelain.     This  change  of  appearance  is 
also  attended  with  a  change  in  specific  grayity,  which, 
however,  is  not  precisely  determined ;  it  is  also  rendered 
more  soluble.     This  acid  is  generally  kept  in  shops  in  the 
form  of  powder,  and  consequently  may  be  easily  adul- 
terated ;  on  account  of  which  it  is  recommended  to  snblime 
the  acid  for  medical  purposes  after  purchasing  it  in  the 
asual  way.     It  may  be  adulterated  easily  with  chalk,  car- 
bonate of  lead,  and  sulphate  of  lime ;  and  as  these  are  not 
volatilized  by  heat,  the  acid  can  be  removed  from  them  by 
the  sublimation.      This  substance  has  no   decided  taste, 
although  soon  after  being  taken  into  the  month  an  acrid 
sensation  is  experienced.   It  is  soluble  in  water,  1000  parts 
of  which,  at  60°  F.,  will  dissolve  about  9  J  of  arsenic.     It 
appears  that  if  this  acid  be  dissolved  in  boiling  water,  the 
liquid  on  cooling,  will  retain  more  acid  than  could  be  dis- 
solved  by  the  water  used  cc^d. 

Componiian : 

1  arseDicum  =:  75 
3  oxygen      =  24 

99 
Formula  As  O*. 

Medical  Properties. — Tonic,  alterative,  in  large  doses 
irritant,  and,  externally  applied,  may  become  escharotic. 
The  principal  diseases  in  which  it  is  given  internally,  are 
intermittent  fevers,  neuralgic  affections,  nervous  diseases. 
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epilepsy,  cliorea,  and  some  skin  diseases,  as  lepra  and 
psoriasis.  It  requires  to  be  administered  with  caution,  as 
it  potsesses  somewhat  of  an  accumulative  action ;  and  if 
giren  in  doses,  even  slightly  too  large,  it  causes  an  un- 
pleasmnt  train  of  symptoms,  most  of  which  may  be  referred 
to  an  inflammatory  condition  of  the  stomach.  The  symp- 
tmna  ordinarily  complained  of  are,  sense  of  fulness  in  the 
phaijBX  and  oesophagus,  with  dryness,  pain  and  heat  at 
the  stomach ;  then  nausea  and  sickness,  a  feeling  of  itching, 
tightness  and  pain  about  the  forehead  and  temples,  oedema 
of  the  eyelids  and  face,  or  other  parts  of  the  body,  known 
by  the  name  of  cedema  arsenicalis  ;  to  these  may  be  added 
griping  and  purging,  with  a  feeble  puUe;  when  these 
symptoms  show  themselves  the  medicine  should  be  laid 
•side,  or  diminished  in  quantity,  and  coohng  purgatives 
tnd  saline  antiphlogistic  remedies  must  be  given  ;  although 
araenions  acid  is  sometimes  very  useful,  it  should  not  be 
too  hastily  and  freely  prescribed ;  for  in  some  persons  it 
injures  considerably  the  tone  of  the  stomach,  which  months, 
and  eren  years,  may  not  restore,  so  that  always  when  it  is 
giren  its  effects  should  be  carefully  watched. 

In  agoes»  it  should  be  used  only  when  cinchona,  in  its 
▼arions  forms,  has  failed.  Sometimes  it  acts  better  with 
einchona,  than  either  given  alone.  In  respect  to  the  period 
ai  giTing  it,  the  stomach  bears  it  best  after  a  meal ;  if  taken 
on  an  empty  stomach,  even  in  very  small  doses,  it  occasions 
Tery  disagreeable  gripings. 

The  modus  operandi  of  this  remedy  is  not  very  intelli- 
gible, for  it  does  most  good  when  its  effects  are  least  sensi- 
bly perceired.  It  cannot  be  proved  to  act  by  counter- 
irritation,  or  by  promoting  any  particular  discharge ;  there- 
fore, as  a  refuge,  we  fly  either  to  the  blood  or  the  nervous 
system. 

As  an  external  application,  arsenious  acid  is  used  for 
cancer  of  the  lip,  and  for  many  other  cancerous  diseases ; 
and,  indeed,  it  is  an  ingredient  in  most  of  the  quack 
remedies  which  have  been  advertised  for  the  cure  of  that 
form  of  disease.  When  applied  externally,  it  appears  to 
destroy  the  vitality  of  the  morbid  parts,  before  it  attacks 
the  healthy  structures;  but  at  the  same  time  we  must 
recollect  that,  thus  applied,  it  has  been  absorbed  into  the 
system,  and  oftentimes  proved  fatal.     It  is  also  applied  in 
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cases  of  lupns,  and  otber  ill-conditioned  tores  aboat  tbe 
body.  In  India  it  has  been  considered  to  be  an  antidote 
for  the  poison  of  serpents,  but  on  insufficient  grounds. 

Poisonous  Effects, — In  large  doses,  arsenious  acid  is  t 
Tery  virulent  poison.  Not  being  ?ery  soluble,  its  effects 
are  not  much  felt  before  half  an  hour.  When  they  manifest 
themselves,  there  is  heat  and  pain  at  the  stomach,  dryness 
and  sense  of  constriction  in  the  throat,  then  Totnitiog, 
with  violent  retching  effort*,  and  blood  brouglit  up ;  tbe 
bowels  are  griped  and  purged,  blood  is  discharged,  there 
is  severe  tenesmus  and  heat  in  the  rectum,  the  pulse  is 
rapid  and  becomes  gradually  weaker,  and,  towards  tbe 
last  stage,  there  are  sometimes  convulsions.  In  some 
cases,  wl)ere  it  does  not  kill,  it  produces  paralysis  of  tbe 
extremities.  A  host  of  other  symptoms  are  ennmented 
by  toxicologists,  but  they  are  not  sufficientlv  constant  is 
be  puch  insisted  upon.  Occasionally,  arsenic  has  destroyed 
in  a  few  hours,  without  one  of  the  above  symptoms  having 
manifested  itself. 

Treatment, — Vomiting,  if  established,  should  be  encou- 
raged 4  if  not,  it  should  be  -ezci^  by  doses  of  sulpkateof 
sine.  There  is  no  certain  antidote,  although  the  hydrated 
sesquioxide  of  iron  is,  by  mnny,  considered  as  such.  To 
be  efficient,  the  oxide  should  be  recently  prepared,  either 
from  the  Tinct.  Ferri  Sesquichl.,  acted  on  by  liquor  am- 
moniee,  or  it  may  be  made  by  precipitation  with  ammonia 
or  potash  from  the  sulphate  of  iron  previously  dissolved  in 
water  and  peroxidiced  by  nitric  acid.  A  table-spoonfol 
may  be  given  to  an  adult  every  ten  minutes,  at  the  same 
time  keeping  up  the  vomiting.  It  is  considered  to  act  by 
forming  an  arsenite  and  arseniate  of  iron  of  sparing  solu- 
bility. The  advocates  of  its  use  are  far  more  numerous 
than  its  opponents ;  and  inasmuch  as  the  antidote  can  do 
no  harm,  but  may  do  much  service,  I  consider  that  it 
should  always  be  employed  in  poisoning  by  arsenic.  Mag- 
nesia  and  charcoal,  as  antidotes,  have  also  their  advocates. 
Lime  might  be  given  in  the  form  of  chalk,  stirred  up  and 
mixed  with  milk.  Albumen  is  considered  to  be  a  good 
remedy  at  the  commencement.  It  appears  to  be  of  service 
by  enveloping  the  particles  of  arsenic,  causing  them  to  be 
more  easily  evacuated,  and  may  sheath  the  stomach  from 
the  action  of  the  poison.   Afterwards,  copious  demulcents^ 
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oUy  purgatives,  and  refrigerant  antiphlogistic  remedies,  are 
to  be  employed;  and  the  diet,  very  mild  at  fir^t,  may 
graduallj  be  made  more  substantial. 

The  usual  morbid  appearances  from  arsenic,  taken  in- 
termdly,  are  some  redness  about  the  fauces  and  oesophagus. 
The  mucous  coat  of  the  stomach  is  soft,  pulpy,  highly 
inflamed  in  patches,  with  particles  of  the  arsenical  sub- 
itauce  often  remaining  in  the  centre  of  them,  unless  the 
TomitiDg  has  been  very  free ;  ulceration  has  occasionally 
been  found ;  there  are  inflammatory  patches  in  the  duo- 
denum ;  little  to  be  observed  in  the  rest  of  tlte  alimentary 
canal,  excepting  the  rectu<n,  which  is  usually  found  highly 
inflame^j  with  the  vessels  gorged  with  blood.  Arsenic 
destroys  life,  partly  by  the  inflammation  it  establishes,  but 
chiefly  by  its  effects  on  the  blood  and  nervous  system. 

Tests  for  Arsenious  Acid. — In  testing  for  arsenic,  if  the 
ejected  liquids  are  lost,  the  body  must  be  opened,  and. the 
stomach  be  carefully  removed.  On  opening  it,  any  solid 
particles  or  the  fluid  contained  in  it  should  be  carefully 
put  aside.  Then  the  stomach  may  be  cut  into  pieces, 
boiled  in  water  with  charcoal  to  decolorize,  and  acetic  acid 
may  be  added  to  precipitate  animal  matter.  The  liquids 
should  then  be  filtered  and  separated  into  several  portions 
for  the  application  of  the  various  tests,  which  are  the 
following : 

SuiphureiUd  hydrogen,  now  named  hydrosulphuric  acid, 
causes,  in  a  solution  of  arsenic,  a  yellow  preci[Htate,  the 
sulphuret  of  arsenic,  the  hydrogen,  and  oxygen  forming 
water.  In  transmitting  this  gas  through  the  liquid^  care 
must  be  taken  not  to  force  it  through  in  ezcesR,  as  the 
sulphuret  is  soluble  in  excess  of  the  reagent.  Suppose  the 
gas  to  have  been  passed  through  too  freely,  the  excess 
may  be  expelled  by  heat,  and  the  yellow  sulphuret  will 
then  fall.  This  yellow  substance  should  next  be  submitted 
to  the  test  of  reduction.  For  this  purpose  it  should  be 
dry,  and  be  mixed  with  black  flux,  and  carefully  introduced 
into  a  dry  glass  tube ;  then  heat  is  to  be  applied  to  it,  by 
means  of  a  lamp,  and  the  atmospheric  air  must  be  excluded 
by  paper  or  the  finger  on  the  top.  By  the  heat,  metallic 
arsenic  should  rise,  and  be  condensed  on  the  side  of  the 
tube  in  the  form  of  minute  crystals,  of  a  steel-grey  colour 
and  lustre.    The  decomposition  which  occurs,  is  supposed 
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to  be  the  following :  The  salphur  deeompoaes  the  potaih ; 
and  the  consequence  is  the  formation  of  sulphate  of  potash, 
and  sulphuret  of  potassium  and  metallic  anenic  is  liberated. 
Whilst  this  is  rising,  it  efolves  an  odoar  likened  to  gariic, 
which  may  be  perceived  by  applying  the  nose  to  the  opened 
end  of  the  tube.  If  the  metalhc  arsenic  be  again  heated, 
and  air  be  admitted,  it  becomes  white,  by  absorbing  oxygen, 
and  the  conTersion  into  arsenions  add. 

The  liquid  tests  for  arsenic  are,  ammoniacal  snlpbate  of 
copper,  and  ammoniacal  nitrate  of  silver ;  lime-water  b 
meutioned,  but  is  of  little  value.  The  ammoniacal  nitrste 
of  silver  causes  a  yellow  precipitate  of  arsenite  of  silver, 
nitrate  of  ammonia  remaining  in  the  solution. 

The  ammoniacal  sulphate  of  copper  produces  a  grass- 
green  precipitate  of  arsenite  of  copper,  named  Scbedes 
green,  and  sulphate  of  ammonia  remains  in  solution. 

The  lime-water  affords  a  white  precipitate  of  arsenite  of 
lime. 

Either  of  these  precipitates  admits  of  reduction  of  the 
arsenic  to  the  metallic  state,  by  heat  and  charcoal. 

Another  test  for  arsenic  has  been  discovered,  and  of  the 
greatest  importance,  commonly  called  the  hydrogen  test, 
and  we  are  indebted  for  it  to  an  ingenious  chemist,  the 
late  Mr.  Marsh.     The  suspected  liquid  is  to  be  introdneed 
into  a  glass  vessel ;  and  in  it  put  a  piece  of  metallie  Bue 
and  a  little  dilute  sulphuric  acid ;  by  the  chemical  action 
which  ensues,  hydrogen,  which  is  disengaged  from  the 
water,  combines  with  arsenicum,  and  rises  in  the  form  of 
arseniuretted  hydrogen  gas,  which  is  allowed  to  pass  off 
by  a  fine  tube.    If  a  flame  be  applied  to  this  gas  during  its 
escape,  it  will  bum  and  produce  water  and  arsenioos  add ; 
and  if,  during  its  process,  a  piece  of  cold  glass  be  pot 
over,  close  to  the  burning  gas,  we  impede  the  combustioii 
partially,  and  find   deposited   on   the   glass  some  white 
arsenious  acid,  with  a  little  metallic  arsenic  in  the  centre 
of  it. 

The  chief  objections  to  this  test  are,  that  the  zinc,  sul- 
phuric acid,  and  apparatus,  may  contain  arsenic ;  and  that 
antimony  produces  a  very  similar  deposit :  but  these  ob- 
jections may  be  done  away  with  by  trying  the  apparatus 
with  the  zinc  and  acid,  without  the  suspected  liquid,  and 
if  no  arsenic  appears  until  the  latter  is  added,  it  is  quite 
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Bftfe  to  infer  that  arsenic  was  only  in  the  suspected  fluid. 
Antimony  may  be  distinguished  by  the  other  tests  of  the 
aepamte  metallic  salts. 

The  last  test  was  suggested  by  Reinsch,  who  places  some 
clean  copper  in  the  suspected  liquid,  and  then  drops  in 
some  pure  hydrochloric  acid,  ana  applies  heat,  in  which 
case  metallic  arsenic  is  deposited  on  the  copper,  and  may 
be  separated  by  sublimation. 

Doae, — Five  minims  of  liquor  potassse  arsenitis,  three 
times  a  day,  and  may  carefully  be  increased  to  fifteen 
minim  doses. 

Two  drachms  of  liq.  potassse  arsenitis  contain  one  grain 
of  arsenious  acid. 

Frep, — Liq.  Arsenici  Chloridi, — Liq.  Potassse  Arsenitis. 

ACIDXJM  HITEICUM. 

{yideCvxMiCM.  DicoMPosmoMS  ofPhannaeopceia/  p.  20.) 

ACIDTJH  BEHZOICUM. 

Benzoic  acid  is  best  prepared  according  to  the  process 
of  the  London  Pharmacopoeia,  1836. 

By  the  application  of  heat  to  benzoin,  benzoic  acid  rises, 
and  condenses  in  the  upper  part  of  the  apparatus.  It  is 
afterwards  pressed  between  bibulous  paper,  to  separate 
some  oil  which  proceeds  from  decomposition  of  a  portion 
of  the  resin.     The  acid  is  a  second  time  sublimed. 

Benzoin  is  not  a  gum-resin,  but  a  compound  of  benzoic 
acid  and  resin,  with  a  small  quantity  of  a  powerful  aroma. 
We  usually  procure  about  12  per  cent,  of  acid  from  it. 
Benzoic  acid  may  also  be  obtained  by  boiling  benzoin  in 
water,  with  carbonate  of  lime.  The  benzoate  thus  formed 
is  decomposed  easily  by  hydrochloric  or  sulphuric  acid ; 
and  the  benzoic  acid,  from  its  sparing  solubility,  falls.  It 
requires  200  times  its  weight  of  cold  water  for  solution. 
When  properly  prepared,  it  should  easily  be  volatilized  by 
heat,  readily  dissolved  by  alcohol,  sparingly  by  water; 
soluble  in  a  solution  of  potash  or  lime ;  and  be  precipitated 
from  such  solutions  by  hydrochloric  acid. 

Benzoic  acid  is  a  compound  of  a  principle  named  benzule 
and  oxygen,  and  cannot  exist  uncombined  with  water. 
The  composition  of  the  anhydrous  acid  is : 
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14  carbon  14  x  6  =  84 
5  hydrogen  5  x  1  s=  & 
3  oxygen  3  X  8  =  24 

lis 

the  crystals  contain  one  water         9 

Atomic  number  .    .    122 
Formula  C'«  IP  OMIO. 

Medical  Properties. — It  is  of  no  esse ntinl  serrice  ii  i 
medicine.  Sotne  imngiue  it  to  be  a  stimulatiDg  expecto- 
rant, and  anti<(pasmodic.  It  is  most  used  on  account  of 
its  odour. 

Prep, — Tinct.  Campborae  Comp. 

ACIDTIM  CITEICUIL 

This  acid  is  best  prepared  in  the  following  manner : 
Ingredients  : 

Lemon  Juice, 

Prepared  Chalk, 

Dilute  Sulphuric  Acid, 

Distilled  Water. 

Decomposition, — In  procuring  this  acid,  the  citric  acid 
of  the  lemon-juice  first  combines  with  the  lime,  forming 
an  insoluble  citrate  of  lime,  and  carbonic  acid  is  disen- 
gaged. The  citrate  of  lime  is  then  decomposed  by  sal- 
phuric  acid,  which  unites  with  the  lime,  forming  a  com- 
paratively insoluble  sulphate  of  lime,  and  soluble  citric  acid 
18  set  free,  and  obtained  in  crystals  by  evaporation. 

The  object  of  this  process  is  to  separate  the  pure  acid 
from  the  mucilage,  which  is  washed  away  when  the  lime 
has  united  with  the  citric  acid.  The  quantity  of  acid  ob- 
tained from  lemon  juice  is  about  1 1  j^  drachms  from  a  pint 
The  saturating  power  of  citric  acid  with  the  alkalies  usually 
employed  may  be  seen  by  the  following  table : 

eitrie  acid,  iemomjmee, 
9j.  of  bicarbonate  of  potasb           1   requires    |  gr.  14  5iijss. 

3j.  of  carbonate  of  potash  l      for        >  gr.  1 7  5*«- 

9j.  of  sesquicarbonate  of  ammonia  J  saturation  J  gr.  24  3vj. 

Composition  of  anhydrous  citric  acid,  which  is  nov 
called  tribasic : 
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12  carbon       6  x  12=  72 

5  hydrogen   1  x    5  r=    5 

II  oxygen       8  x  H  =88 

'16& 

The  ordinary  tribasic  acid  cod  tains  4  equivalenta  of 
vater. 

Medical  Properties, — Refrtgeraiit  and  sedative,  always 
given  in  combination  witk  some  alkali.  It  is  preferable  to 
tartaric  acid,  when  we  wish  the  neutral  salt  not  to  relax 
the  bowels. 

Do§e. — Of  the  acid,  9j ;  of  lemon-juice,  Jss. 

ACUDTTM  aALUCUM, 

Gallic  acid  was  once  considered  to  exist  ready  formed  in 
plants  ;  but  the  view  now  taken  of  it  by  most  is,  that  it  is 
an  educt  of  changes  effected  upon  tannic  acid,  viz.,  that  it 
results  from  the  oxidatioH  of  tannic  acid,  and  is  thus 
represented : 

tannic  acid,  galUe  acid,    earb,  acid,  water, 

C-H«0»«  +  0»  =  2(CnH»0*)4-4CO«  +  2HO. 

Gallic  acid  is  usually  procured  from  an  infusion  of  nut- 
galls,  exposed  to  the  air  for  some  time.  A  pellicle  forms 
upon  the  surface  repeatedly,  and  is  removed,  and  a  crop  of 
crystals  will  be  found  at  the  bottom  of  the  vessel,  which  are 
purified  by  animal  charcoal,  and  repeated  solution  in  water. 
It  IB  quite  colourless,  when  pure,  and  does  not  form  a 
precipitate  with  gelatine. 

Medical  Properties. — This  acid  possesses  nearly  the 
lame  properties  as  tannic  acid,  but  is  less  efficacious  as  a 
topical  agent  {vide  Tannic  Acid).  Some,  however,  esteem 
it  highly,  as  Dr.  Todd,  who  states  that  he  considers  it  to 
be  the  most  valuable  styptic  we  possess,  in  all  cases  of 
hsemorrhage,  or  of  heemorrhagic  tendency. 

Dose.-^Gr.  iij  to  gr.  x. 

ACIDXJM  TAHinCW. 

Tannic  acid,  formerly  called  tannin,  is  contained  in  many 
vegetable  substances,  and  variously  modified,  but  is  most 
abundantly  and  conveniently  obtained  from  the  gall-nut. 
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It  is  procured  by  acting  upon  gall-nuts  with  ether,  con- 
taining about  10  per  cent,  of  water.  The  acid  taken  up 
by  this  liquid  is  gradually  precipitated,  and,  by  repeated 
wasliing  with  ether,  is  procured  in  a  pure  state,  having  t 
slightly  yellowish  white  colour. 

Formula  C»«H«0'». 

It  is  distinguished  from  gallic  acid  by  its  great  affinity 
for  gelatine,  forming  with  it  an  insoluble  tannate  of  gela- 
tine, the  basis  of  leather. 

Medical  Properties. — This  acid  possesses,  in  a  concen- 
trated degree,  the  properties  of  nut-galls.  It  is  highly 
astringent  and  tonic,  and  has  been  prescribed  in  nearly  all 
diseases  attended  by  excessive  discharges  and  laxity  of 
tissue,  and  in  most  cases  with  decided  effect.  The  diseases 
in  which  it  is  must  used  are,  haemorrhages,  diarrhoea, 
dysentery,  gonorrhoea,  leucorrhcea,  night  sweats  of  phthisis; 
topically,  for  sore  nipples,  spongy  gums,  gonorrhcea, 
leucorrhoca,  open  cancer,  and  is  looked  upon  as  an  antidote 
for  tartar-emetic  and  the  alkaloids. 

Dose. — Gr.  iij  to  gr.  x. 

ACIDTIM  HYDEOCHLOBICTTM. 

{ride  Chemical  Decompositions,  p.  18.) 

ACIDTJH  SULPHTTEICirM. 

Sulphuric  acid,  oil  of  vitriol.  This  powerful  corrosive 
acid  is  procured  in  several  ways,  most  of  them  modifi- 
cations of  the  process  described  with  the  DecompoaiUons 
of  the  Pharmacopoeia.  The  manufacturers  of  it  preserve 
the  strictest  secrecy  about  any  trifling  improvement,  to  an 
extent  which  astonishes,  w  hen  we  consider  the  low  price  of 
the  article. 

Sulphuric  acid  is  seldom  quite  pure ;  it  generally  con- 
tains a  small  quantity  of  sulphate  of  lead,  which  is  often 
seen  in  the  form  of  a  white  flocculent  precipitate,  when  the 
acid  is  diluted  with  water ;  and  it  is  this  or  a  trace  of  arsenic 
which  slightly  colours  the  acid,  when  hydro-sulphuric  acid 
is  transmitted  through  it. 

By  mixing  four  parts  of  sulphuric  acid  with  one  of  water, 
•uch  condensation  of  volume  takes  place  as  to  evolve  heat 
of  the  temperature  of  300^. 
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There  ia  another  Tariety  of  this  acid,  called  fuming 
Bulpharic  acid,  and  named  Nordhauaen,  from  a  place  in 
Saxonj,  vhere  it  is  prepared.  It  is  procured  from  the 
aalphate  of  iron  by  great  heat.  Its  specific  gravity  is 
Dearly  1*9,  and  it  contains  only  one  equivalent  of  water  to 
tvo  of  anhydrous  acid.  By  distilling  slowly  this  acid  into 
receivers  surrounded  with  ice,  it  may  be  obtained  in  delicate 
crystals,  very  much  resembling  asbestos. 

Companiion  of  the  anhydrous  acid : 


3  oxygen 
1  Bulpbur 

3  X  8  =  21 
=  16 

40 

llie  liquid  acid  contains : 

1  water 

=    9 

49 
Fonnola  SO*,  HO. 

Medical  Properties, — Sulphuric  acid  in  a  diluted  form 
is  tonic,  astringent,  and  refrigerant.  As  a  tonic,  it  is 
employed  after  long  fevers,  when  the  stomach  is  yet  en- 
feebled, or  the  vessels  are  in  a  relaxed  condition :  for  this 
object  it  is  mostly  given  with  bitter  infusions,  and  espe- 
eially  combined  with  cinchona  in  its  various  forms.  As 
an  astringent,  it  is  useful  in  haemorrhages  from  the  lungs, 
stomach,  uterus,  or  other  parts,  and  may  be  given  either 
in  the  active  or  passive  states.  In  these  cases,  it  not  only 
benefits  by  its  local  actioui  but  produces,  by  sympathy,  a 
similar  impression  on  vessels  in  other  parts,  and  also  has 
a  sedative  influence  upon  the  heart.  It  will  check  dia- 
phoresis, especially  that  sweat  which  occurs  in  hectic  fever. 
It  may  act  as  a  refrigerant  by  its  sedative  qualities,  in  a 
similar  manner  to  many  other  acids. 

Dose. — Of  dilute  sulphuric  acid,  ten  to  thirty  minims. 

Sulphuric  acid  in  an  undiluted  state  is  a  powerful 
poison,  rapidly  destroying  all  the  parts  with  which  it 
comes  in  contact.  If  taken  in  large  doses,  the  lips  and 
Uning  membrane  of  the  mouth  are  found  blackened  ;  the 
epidermis  separates  in  patches ;  there  is  severe  pain  and 
sense  of  constriction  in  the  throat,  a  discharge  of  salivary 
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fluid  from  the  month,  Tiolent  pains  in  the  stomach  and 
bowels,  vomiting  of  blood  and  black  matter,  sometimes 
purging  of  blood  and  mucus ;  the  pulse  sinks,  and  the 
patient  dies  in  a  short  period. 

The  treatment  coiisists  in  administering  antidotes,  sadi 
as  magnesia  or  chalk,  with  demulcent  drinks ;  milk  is  t 
good  vehicle  for  the  antidotes.  If  the  patient  survives  the 
first  shock,  demulcents  and  antiphlogistic  remedies  are 
indicated. 

The  morbid  appearances  from  this  acid,  are  destmction 
of  the  soft  parts  about  the  mouth  and  fauces,  a  charred 
blackened  state  of  them,  with  detachment  of  the  epidermis. 
The  blackness  distinguishes  this  acid  from  other  mineral 
acids ;  the  stomach  is  highly  reddened,  in  parts  almost 
black,  the  mucous  membrane  is  partly  removed,  and  there 
is  black  blood  and  coagula  in  the  stomach.  A  similar 
state,  but  modified,  may  be  seen  in  the  other  parts  of  the 
alimentary  canal. 

In  testing  for  sulphuric  acid,  there  is  not  so  much 
difficulty  as  in  many  other  cases.  We  have  a  certain  test 
for  it  in  the  soluble  salts  of  baryta,  any  of  which,  with 
sulphuric  acid,  forms  a  sulphate,  insoluble  in  all  other 
acids. 

Sulphuric  acid  is  much  used  in  pharmacy,  and  vlll  be 
found  to  be  an  ingredient  in  many  preparations. 


ACOHITI,  FOLU  £T  RADIX. 

The  leaves  and  root  of  Aconitvm  Napellus,  Monkskood, 

This  plant,  as  well  as  other  varieties  of  Aconite,  has  an 

annual   stem,    with   perennial    roots.     It  is    a  natire  of 

central  Europe,  and  is  cultivated  and  grows  readilj  in  oar 

country. 

The  fresh  leaves  have  a  faint  narcotic  odour,  more  so 
when  they  are  rubbed  ;  their  taste  is  at  first  bitterish,  after- 
wards burning,  very  acrid,  and  durable;  when  long  chewed 
they  inflame  the  tongue.  Similar  properties  are  possessed 
by  the  root,  from  whicli  alone  aconitine  was  directed  to  be 
prepared  in  the  London  Pharmacopoeia.  From  the  analysis 
of  Aconite,  which  has  not  been  very  accurately  performed, 
chemists  have  discovered,  in  the  leaves  more  especiall/^ 
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resin,  gnm,  wax,  extractive  matter,  lignin,  malates,  and 
citrates  of  lime,  and  other  saliue  matters.  Brande  con- 
aidered  tbe  active  principle  to  be  an  organic  alkaline 
substance,  for  procuring  which  we  had  a  formula  in  the 
London  Pharmacopoeia. 

Aconitine  is  soluble  in  ether,  less  so  in  alcohol,  very 
sparingly  in  water.  By  heat  it  is  entirely  dissipated.  It 
is  colourless,  granular,  not  crystalliziiile,  inodorous,  with  a 
powerful  bitter  acrid  taste.  From  experiments  with  it  upon 
animals,  it  is  a  most  powerful  poison  in  even  very  small 
quantities,  and  appears  to  kill  by  its  operation  on  the 
nervoaa  system,  inducing  weakness  of  the  muscles,  and 
exhausting  the  heart's  action. 

Medical  Properties. — Aconite,  in  the  form  of  the  pow- 
dered leaves,  or  extract,  has  the  charncter  of  being  an 
anodyne,  diaphoretic,  and  diuretic.  It  was  formerly  in 
much  repute,  but  now  from  its  uncertain  operation  in  the 
hands  of  many  practitioners,  has  fallen  almost  into  disuse. 
Its  most  obvious  effect  is  that  of  subduing  pain  in  several 
affections,  which  we  can  accomplish  by  more  safe  and  cer- 
tain remedies.  Tiie  diseases  in  which  it  has  been  most 
given  are  rheumatism,  gout,  secondary  syphilis,  cancer, 
some  skin  diseases,  amaurosis,  paralysis,  epilepsy,  inter- 
mittent fever,  and  dropsies.  In  puisonoas  doses  it  pro- 
duces the  symptoms  that  arise  generally  from  narcotico- 
acrid  poisons.  The  morbid  appearances  from  it  are, 
inflammation  of  the  stomach  and  bowels,  and  engorgement 
of  the  vessels  of  the  brain  and  lungs. 

Aconitine  has  been  brought  before  the  public  by  Dr. 
Tnrnbull,  who  found  it  to  be  a  powerful  agent  in  alleviating 
pain  in  several  diseases.     He  used  it  chiefly  as  an  external 
application  in  the  treatment  of  rheumatism  and  neuralgic 
affections :  the  form  for  employing  it  is  in  an  alcoholic 
solution  in  the  proportion  of  1  grain  of  aconitine  to  a 
drachm  of  alcohol,  or  an  ointment  containing  2  grains  to 
1  drachm ;  a  small  quantity  of  either  of  these  is   rubbed 
CD  the  affected  parts  night  and  morning.     It  produces  a 
sense  of  warmth,  and  is  said  in  a  most  extraordinary  man- 
ner to  subdue  the  pains  for  which  it  is  applied.     More 
cases  are  required  to  confirm  its  eflScncy,  before  we  can 
receive  it  aa  one  of  our  aafe  and  standard  remedies. 


100  MATERIA   MIDICA. 

Dose. — Of  aconite  leaTes,  gr.  j  to  gr.  iij. 

of  the  extract,  gr.  -J  to  gr.  j. 

of  the  tincture,  iHiv  to  n^x. 
Prep, — Extr.  Aconiti, — Tinct.  Aconiti. 

ADEPS. 

Lard,  the  fat  of  the  Sus  Scropa. — Cwmmon  Hog. 

Lard  is  the  fat  which  is  found  in  the  omentQin,  meteo* 
tery,  surrounding  the  kidneys,  and  under  the  akin.  Tbii 
fat  having  heen  deprifed  of  mennhranous  matter,  b  cot 
into  pieces,  washed  to  remove  any  blood,  then  melted,  •one- 
times with  some  water,  over  a  slow  fire.  After  the  water 
is  evaporated,  and  the  whole  is  melted,  it  is  atrained  throng 
linen,  and  poured  into  suitable  receivers.  Lard  often  con- 
tains some  salt,  which  may  be  removed  by  washings  or 
melting  it  in  water,  from  which,  on  cooling,  it  aeparatet. 

Lard  melts  at  about  100  degrees;  one  hundred  psrti 

consist  of 

62  elaine, 

38  margarine  and  stearine. 

According  to  Dr.  Turner,  it  is  a  mixture  of  atearine,  mar- 
garine, and  oleine. 

Exposed  to  the  air,  lard  absorbs  oxygen,  and  become! 
rancid,  in  which  state  it  irritates  the  skin,  and  is  unfit  for 
combination  with  substances  that  are  occasionally  mixed 
with  it  in  pharmacy. 

Medical  Properties, — Emollient,  chiefly  used  in  the 
form  of  ointments  and  cerates ;  it  is  sometimes  mixed  with 
ponltices,  to  prevent  their  adhesion  to  the  skin,  and  ii 
added  to  laxative  enemata. 

Prep, — It  enters  into  several  ointments. 

iEETTGO. 

Verdigris, — An  Impure  Diacetate  of  Copper. 

This  substance  is  prepared  chiefly  in  the  South  of 
France,  in  the  neighbourhood  of  Montpelier,  and  is  pro- 
cured in  the  following  manner:  Sheets  of  copper  are  placed 
amongst  the  refuse  hu9ks  of  the  grape,  after  the  juice  hai 
been  squeezed  out,  and  allowed  to  remain  for  some  weeks. 
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daring  which  time  the  copper  is  thickly  coated  with 
▼erdigris.  This  is  scraped  off  and  the  copper  is  again 
used.  After  being  collected  in  sufficient  quantity,  the 
scrapings  are  formed  into  a  paste,  which  is  beaten  with 
mallets,  then  packed  up  in  leathern  bags,  and  exposed  to 
the  sun.  The  copper  is  acted  upon  by  the  acetic  acid, 
formed  by  the  acetous  fermentation  which  occurs  in  the 
▼egetable  matter. 

Verdigris  is  in  masses  of  a  pale  green  colour,  consisting 
of  minute  silky  crystals ;  sometimes  it  is  of  a  bright  blue. 
It  has  a  strong  coppery  taste.  When  acted  upon  by 
sulphuric  acid,  effervescence  takes  place,  and  an  odour  of 
aeetie  acid  is  evolved.  In  commerce  it  contains  2  or  3 
per  cent,  of  imparities,  consisting  of  particles  of  copper, 
or  the  hu9ks  and  stones  of  the  grape.  The  greenish 
sabstanoe  found  in  copper  vessels,  not  kept  clean,  is  a 
carbonate  of  copper. 

Verdigris  is  also  made  in  this  country,  by  exposing  thin 
sheets  of  copper  to  acetic  acid  and  its  fumes,  or  by  placing 
sheets  of  copper,  alternately,  between  woollen  cloths  steeped 
in  acetic  acid  :  the  copper  becomes  oxidized  and  then  unites 
with  tlte  acid. 

It  is  partially  soluble  in  w«t«r,  and  almost  entirely  in 
ammonia,  or  dilute  sulphuric  acid. 

Campasiiion : 

'  2  oxide  of  copper       2  X  40  =  80 
1  acetic  acid  =51 

6  water  6  x    9  r=  54 

185 
Formula  2  CuO,  C*  H»  0»,  6  110. 

Medical  Properties. — Tonic,  astringent,  emetic,  and 
externally  detergent  and  escharotic  For  internal  use  it 
is  not  a  good  remedy.  It  has  occasionally  been  given  in 
epilepsy  and  chorea.  As  an  emetic,  it  is  uncertain  in  its 
operation,  and  if  retained  on  the  stomach,  will  act  as  a 
poison.  To  counteract  its  poisonous  effects,  the  remedies 
employed  are  albumen,  sugar,  and  coffee,  and  free  vomiting 
should  be  encouraged. 

Am  a  topical  remedy,  it  is  applied  to  fungous  growths 
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and  to  unheahby  ulcere;    in  mhicb  it  iodacet  a  more 
bealtby  action  after  destrojing  ibe  morbid  surface  of  Uma. 

Dose. — A«  a  tonic,  -|i^  to  J^  of  a  grain. 
As  an  emetic,  i  to  3  grains. 

Prep. — Lin.  ^ruginis. 

ALOK 

Tbe  inspissated  juice  of  tbe  leaves  of  Aloe  Socotoeina, 
Aloe  Spicata,  Barbadeksis,  and  otber  unknown  species. 

Tbere  are  tbree  varieties  of  aloe  now  designated  by  the 
London  Pliarmacopoeia ;  but  it  is  doubtful  wbether  the 
names  given  to  tbe  plants  be  correct.  Tbe  Aioe  Vmlg&ru 
or  Barbadensis,  is  most  agreed  upon  ;  tbe  Hepatic  Aioe'n 
most  questionable  on  account  of  tbe  ambiguity  of  the  term, 
for  it  applies  to  appearance,  not  to  auy  specific  plant ;  and 
it  seems  that  bepatic  aloe  is  produced  in  all  tbe  localities 
from  wliicb  tbe  otber  varieties  are  obtained :  Dr.  Pereira 
describes  very  distinctly  seven  varieties  of  aloes,  which 
will  be  found  clearly  defined  in  bis  work  on  'Materia 
Medica.' 

Tbe  commercial  varieties  are  princ'pally  tbree:  tbe  C^pe, 
Socotrine,  and  Hepatic  or  Barhadoes. 

Tbe  Cape  Aloes  is  very  abundant  imd  cheap.  It  baa  a 
▼ery  sinning,  vitreous  appearance  when  fractured ;  its 
odour  is  very  strong  and  unpleasant,  and  the  colour  of  it 
is  more  inclined  to  a  green  than  tbe  other  varieties.  The 
powder  has  a  greenish  yellow  colour.  It  is  imported  in 
casks  or  boxes. 

Socotrine  Aloes  is  produced  partly  in  tbe  island  of 
Socotra,  and  a  part  on  tbe  eastern  coast  of  Africa.  The 
precise  species  of  aloe  which  affords  it  is  not  known.  It 
is  obtained  by  expressing  tbe  juice  of  tbe  leaves,  allowing 
it  to  stand,  that  impurities  may  subside,  then  pouring  it 
off  and  drying  it  in  tbe  sun  ;  when  sufficiently  hard  it  is 
introduced  into  skins,  and  exported.  A  portion  of  it  is 
sent  up  tbe  Red  Sea,  and  passes  through  tbe  porta  of 
Malta  and  Smyrna;  and  from  thence  to  our  couDtnr. 
Another  portion  finds  its  way  to  Bombay,  from  which 
place  also  it  reaches  us.  This  species  of  aloes  varies  vastly 
in  its  appearance,  in  tbe  markets  and  shops.  Lately,  some 
haa  come  to  us  of  a  bright  red  appearance,  translucent. 


MATERIA  MSDICA.  103 

and  possessing  a  pleasant  odour,  and  a  more  aromatic  and 
agreeabW  bitter  taste,  than  we  usaally  receive  it.  Ordi- 
narily, it  lias  a  reddish-brown  colour,  breaking  with  a 
coDchoidal  fracture,  with  translucent  edges  ;  the  powder 
has  a  bright  golden  colour,  and  the  odour  is  far  from 
unpleasant.  It  appears,  too,  that  much  of  the  aloes  sold 
as  socotrine  comes  even  from  the  West  Indies,  being  the 
best  prepared,  and  obtained  in  a  similar  manner  to  the 
aloes  of  the  East. 

ffepaiie  or  Barbadoes  Aloes, — This  variety  comes  chiefly 
from  the  West  Indies,  but  is  also  brought  from  ports  in 
East  India,  especially  Bombay.  In  Barbadoes  and  Jamaica 
the  aloe  plant  is  largely  cultivated  on  the  poorer  soils. 
This  extract  of  aloe  is  said  to  be  obtained  by  expressing 
the  juice,  boiling  it  to  a  proper  consistence,  or  by  first 
making  a  decoction  of  the  plant,  then  evaporating,  and 
▼ben  the  liquid  is  thick  enough,  pouring  it  into  calabashes, 
in  which  it  hardens.  These  calabashes  are  large,  and  weigh, 
when  full  of  aloes,  from  fifty  to  eighty  pounds.  This 
variety  of  aloes,  mostly  known  as  Barbadoes  aloes,  is  of  a 
deep  reddish-brown  colour,  but  darker,  and  less  glossy. 
The  word  hepatic  is  given  to  it,  from  its  supposed  resem- 
blance to  the  liver.  It  has  not  the  aromatic  odour  of  the 
Socotrine,  and  is  often  very  unpleasant;  the  taste  is  nauseous 
and  intensely  bitter ;  the  fracture  is  not  sharp,  and  the 
edges  are  not  translucent.  The  powder  is  of  a  dull  olive 
yellow  colour.  There  is  a  fourth  variety  rarely  met  with, 
named  the  cahaHine,  fetid^  or  hor$e  aloes.  It  is  very 
impure,  and  is  supposed  to  be  procured  from  the  dregs  of 
the  better  varieties.     It  is  chiefly  given  to  horses. 

General  Properties. — The  taste  of  all  the  aloes  is  very 
bitter  and  permanent.  Several  chemists  have  analyzed 
this  drug,  and  find  it  to  consist  of  bitter  extractive,  resin, 
and  in  some  varieties,  albumen.  The  proportion  varies  in 
different  specimens ;  the  bitter  extractive  is  the  resino-amer 
of  Braconnot,  the  resin  he  designated  the  flea-coloured 
principle.  The  chief  difference  between  the  Socotrine  and 
Barbadoes  aloes  consists  in  this :  in  the  former  there  is  a 
larger  portion  of  extractive  matter,  and  consequently  less 
resin  ;  and  in  the  latter  we  find  from  five  to  twelve  per 
cent,  of  albumen.  Aloes  yields  its  active  matter  to  cold 
water,  and  when  good  is  almost  entirely  soluble  in  hot 
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water ;  tbe  resinons  portion  tiib^ides  as  the  liquid  cools. 
It  18  aI»o  soluble  in  dilnted  spirit,  sp.  gr.  '950.  Lon^ 
boiling  impairs  its  sctiTity,  by  conTerting  tbe  extraciife 
into  insoluble  apoikeme  of  Berzelius.  Tbe  alkalies,  in 
some  degree,  alter  its  properties,  and  render  it  easier  of 
solution. 

Medical  Properties. — Aloes   is   tonie,    pnrgatiTe,  and 
emnienagogue.     In  small  doses  it  impruYes  the  secretions 
and  tone  of  the  stomach  in  cases  of  dyspepsia,  and  for  this 
object  is  best  administered  in  the  form  of  the  €K>mpound 
decoction.     As  a  purgative,   it  is  warm,   stimulating  and 
tonic ;  especally  indicated  in  persons  of  sedentary  habits, 
and  of  lai,  weakly  fibre.     In  purgative  doses  it  is  first 
supposed  to  stimulate  tbe  gall-ducts,  causing  an  increased 
flow  of  bile ;  it  has  little  action  on  the  small  intestines; 
when  it  arrives  at  the  colon  it  {irorootes  mascular  action, 
which  is  propagated  to  the  rectam,  and  bulky  solid  mottons 
ensue.     If  it  be  given  in  larger  doses,  it  may  be  said  to  act 
as  a  drastic.      In  ordinary  cases,  it  operates   upon  the 
muscular  coat  of  the  intestines.     An  objection  to  aloes,  as 
a  purgatife,  is  (he  tendency  to  produce  bsemorrlioids,  an 
opinion  laughed  at  by  some  as  absurd,  and  as  so  far  from 
correct,  that  tliey  consider  aloes  a  most  i^cactous  remedy 
in  harmorrhoids.     From  my  own  experience,  I  i^oald  say, 
that  aloes  most  decidedly  will  cause  haemorrhoids  in  the 
greater  number  of  persons,  if  it  be  taken  in  repeated  doses 
for  some  days ;  and  I  know  some  individuals,  in  whom  a 
single  dose  of  aloes  is  sure  to  bring  on  that  disorder.     As 
an  emmenagogne,  aloes  is  very  useful,   especially  when 
combined  with  the  preparations  of  iron.     Its  operation,  in 
this  way,  is  supposed  by  many  to  depend  chiefly  upon  its 
purgative    qualities,    producing   merely   by  sympathetic 
excitement,  increased  vigour  in  the  uterine  vessels.     It  is 
probable  that  aloes  has  some  specific  em menagogne  quality, 
for  it  nets  even  best  when  the  purgative  action  is  little 
experienced. 

As  aloes  stimulates,  and  determines  so  much  to  the  lower 
parts  of  the  abdominal  and  pelvic  viscera,  it  should  not  be 
used  in  some  particular  cases,  such  as  early  periods  of 
pregnancy,  menorrhagia,  bsemorrboids,  fistula  in  ano,  or  in 
inflammatory  afiections  in  general.  There  are  other  purga- 
tives which  seem  to  act  most  upon  the  upper  part  of  the 
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intetdnil  cannl,  and  therefore  are  combined  advantageously 

with  aloea.     Tliey  modify  the  action  of  each  other,  and 

combined,  produce  an  excellent  effect :  such  is  gamboge,  &c. 

A  solution  of  aloes  forms  an  excellent  euema  in  cases  of 


Do9e. — As  a  tonic,  gr.  j  to  gr.  iij. 
Purgative,  gr.  iv  to  gr.  x. 
Emmenagogue,   gr.   ij   to  gr.    iv^     night    and 
morning. 
Prep, — Dec.  Aloes  c, — Extr.  Aloes  Pur., — Pil.  Aloes  c, 
— Pil.  Aloes  c.  Myrrh&, — Pil.  Sagap.  c, — Pulv.  Aloes  c, — 
Tinct.  Aloes, — Tinct.  Aloes  c, — Vinum  Aloes, — Pil.  Camb. 
c, — Pil.  Col.  c.,— Pil.  Aloes  cum  Sapone, — Pil.  Rheic. 

ALTH&S  FOLIA  ET  RADIX. 

The  leaves  and  root  of  Altera  Officinalis.  Common 
wuEr^h-matiow. 

This  plant  is  indigenous,  and  grows  likewise  in  most 
European  countries.  It  is  generally  found  by  the  sides  of 
rivers  and  other  moist  places.  The  whole  plant  abounds 
in  mucilage.     The  leaves  and  root  are  officinal. 

The  roots  are  collected  in  autumn,  from  plants  at  least 
two  years  old.  They  vary  in  size ;  in  England  the  younger 
roots,  that  is,  of  one  year's  growth,  are  often  gathered. 
In  Germany  they  are  generally  of  the  thickness  of  the 
finger,  and  the  epidermis  having  been  removed,  the  root 
has  a  very  white  appearance. 

These  roots  contain  a  large  quantity  of  mucilage,  and 
besides  starch,  saccharine  matter,  and  a  crystallizable  sub- 
stance, considered  to  be  asparagin.  This,  however,  is 
believed  by  some  chemists  not  to  exist  ready  formed  in 
the  root,  but  is  a  product  of  the  changes  which  it  under- 
goes by  the  action  of  the  water.  The  root  becomes  some- 
what acrid  by  decoction,  possibly  from  the  formation  of 
mspsrtic  acid. 

Medical  Properties, — Demulcent,  used  in  the  form  of 
decoction,  to  allay  irritation  in  the  alimentary  canal,  and 
orinary  passages,  taken  freely  as  a  drink.  The  leaves  are 
sometimes  employed  as  an  external  application  to  bruised 
parts,  or  to  ulcers. 

Dose, — Ad  Hbitum. 

Pr</9.— Svmpos  Althsese. 

5% 
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ALTTMEH. 

Alum  is  a  compound  fait,  occasionally  foand  readj 
formed,  but  generally  prepared  artificially  from  the  alam 
ores  or  earths.' 

In  the  neighbourhood  of  Naples  it  is  a  natural  product, 
and  is  collected  from  the  surface  of  the  ground  on  which 
it  eflSoresces,  and  afterwards  is  cleaned  and  purified. 

In  this  country  alum  is  procured  from  schiatoae  pyritic 
clays,  consisting  of  alumina  and  sulphuret  of  iron.  Bj 
exposing  the  mass  to  air  and  moisture,  sulphuric  acid  it 
formed  and  the  iron  is  oxidized  ;  and  the  acid,  with  the 
bases,  forms  a  sulphate  of  iron  and  sulphate  of  alumina. 
These  are  removed  from  impurities  by  lixination.  The 
liquid  is  then  heated  to  evaporate  a  portion  of  the  water, 
when  the  sulphate  of  iron  crystallizes  first  and  may  be 
removed  ;  to  the  solution  of  sulphate  of  alumina  sulphate 
of  potash  is  added,  heat  is  applied,  and  the  solution  is  then 
set  hy  to  cool,  that  the  alum  may  crystallize.  It  ia  further 
purified  by  repeated  solution,  if  necessary.  The  crystal  of 
alum  is  an  octohedrou. 

Several  other  processes  are  employed  in  different  coun- 
tries. 

In  addition  to  the  alum  prepared  in  our  country,  we 
meet  with  Roche  alum,  so  named  from  being  brought 
originally  from  Rocca,  in  Syria ;  it  occurs  in  small  frag- 
ments, covered  with  an  efflorescence  of  a  pale  rose  colour. 
Similar  to  this  is  another  variety,  named  Raman;  the 
redness  of  its  surface  depends  upon  oxide  of  iron. 

Most  alums,  of  commerce,  contain  some  sulphate  of  iron, 
varying  from  five  to  seven  parts  in  a  thousand.  This  can 
be  detected  by  the  usual  tests  for  iron. 

Crystallized  Alum  is  composed  of, 

1  sulphate  of  potash  :=    88 

2  sesqiiisulphate  of  alomiDa  =172 
24  water  24  x  9  =  216 

476 
Pormida  KO,  S0»  +  Al»,  0»,  3  SO*  +  24  HO. 

Medical  Properties. — Astringent  and  styptic,  both  in- 
ternally and  externally.     It  is  most  frequently  given  in 
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biematemetiB,  and  less  frequently  in  haemoptysis,  and 
uterine  hemorrhage.  lu  such  cases  it  may  he  given  in 
doses  of  ten  grains  to  twenty,  every  third  or  fourth  hour. 
It  acts  by  const  ringing  the  minute  vessels,  and  in  addition 
appears  to  have  a  sedative  effect  on  the  circulation.  It  ia 
also  useful  as  a  gargle  in  ordinary  sore  throats,  and  has 
been  found  a  useful  remedy  in  the  treatment  of  colica 
pictonum.  In  this  disease,  contrary  to  expectation,  alum 
seems  to  act  as  an  aperient,  given  in  doses  of  dj  to  58** 
Its  good  effects  have  been  thought  to  arise  from  the 
eulphnric  acid  decomposing  carbonate  of  lead  in  the  intes- 
tines  forming  an  inert  sulphate  of  lead.  This  is  not  very 
probable,  as  the  disease  often  shows  itself  long  after 
exposure  to  lead  in  any  form,  and  in  cases  where  no 
carbonate  of  lead  can  have  found  its  way  into  the  alimen- 
tary canal.  Possibly  it  may  act  by  giving  sufficient 
contractility  and  tone  to  the  muscular  apparatus  of  the 
intestines,  which  was  previously  in  a  somewhat  paralysed 
state. 

Alum  is  useful  in  collyna,  in  injections  for  gleet  or 
leucorrhoea;  dissolved  in  a  decoction  of  oak  bark,  is  a 
favorite  form  for  it.  Should  acetate  of  lead  be  taken  in 
large  doses  by  accident,  alum  would  supply  a  very  good 
antidote. 

For  collyria,  three  or  four  grains  to  an  ounce  of  water 
are  snfficieut.  For  injections,  twice  or  thrice  the  quantity 
may  be  used. 

A  nice  cooling  application  for  the  eye,  in  ophthalmia, 
named  alum  curd,  may  be  made  by  stirring  up  a  lump  of 
alum  in  the  white  of  an  egg,  then  placing  it  in  soft  linen, 
and  applying  it  upon  the  eye,  and  allowing  it  to  remain  for 
some  hours. 

Some  make  an  alum  whey,  by  boiling  two  drachms  of 
alum  in  a  pint  of  milk,  then  straining  it,  and  give  about 
half  an  ounce  for  a  dose  in  diseases  which  are  benefited  by 
the  use  of  alum. 

The  pulvis  aluminis  compositus  of  some  Pharmacopceias 
ia  a  very  good  styptic  application  to  bleeding  vessels. 

Prep, — Liq.  Aluminis  Comp. 
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AMMOHIACUM. 
A   concrete  juice    obtained    from    the    Dorbma  Am- 

MONIACUM. 

This  plant  is  umbelliferous,  and  of  a  Terj  large  nze, 
growing  to  a  height  of  seven  or  eight  feet :  it  grows  spon* 
taneouRly  in  several  provinces  of  Persia,  and  in  some  parts 
of  Arabia.  At  a  certain  period  of  its  growth,  the  plant  is 
said  to  be  attacked  by  insects  of  the  beetle  kind,  which 
pierce  it  in  many  places,  and  from  these  punctures  the 
ammoniaciim  runs  out  and  concretes  in  tears. 

Ammoniacuni  is  brought  over  in  masses,  or  in  distinct 
tears.  The  latter  form  is  the  best.  It  is  partly  aoluble  in 
water,  alcohol,  ether,  vinegar,  more  completely  in  volatile 
oils  or  ammoniated  alcohol.  Triturated  with  water,  it 
forms  a  milky  emulsion. 

From  100  parts,  Bucholz  obtained — 

Gum 22*4 

Resin       ........  72- 

Bassorin 1*6 

Vulatile  oil,  including  lost  and  water  .         4* 

Medical  Properties, — Stimulating  expectorant,  possibly 
antispasmodic,  and  emmenagogue.  It  may  occasionally 
become  diaphoretic,  diuretic,  or  purgative.  The  cases  most 
likely  to  be  benefited  by  it  are  chronic  catarrh,  chronic 
bronchitis,  and  asthma,  in  which  there  is  more  expectora- 
tion than  is  beneficial,  and  which  depends  upon  debility  of 
the  excreting  vessels.  The  ammoniacum  then  appears  to 
give  them  tone,  and  gradually  diminishes  the  quantity  of 
fluid.  It  seldom  succeeds  in  establishing  a  discharge  of 
mucus  from  the  air  passages  by  its  own  unaided  operation. 
In  the  above  diseases  it  is  generally  associated  with  the 
vinegar  or  tincture  of  squills,  and  is  given  in  the  form  of 
Mistiira  Ammoniaci. 

Ammoniacum  is  also  considered  to  be  rubefacient,  dis- 
cutient,  and  resolvent.  For  this  purpose  it  is  introduced 
into  the  Emplastrum  Ammoniaci,  and  £mpl.  Ammoniaci 
cum  Hvdrargvro. 

Modus  operandi,  as  an  Expectorant. — Its  action,  as  an 
expectornnt,  is  not  agreed  upon.  It  may  operate,  by  its 
stimulant  efiect,  on  the  body  generally ;  or  by  getting  into 
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the  blood,  and  coming  in  contact  w^ith  tbe  bronchial 
▼e^ccU,  and  exciting  tbeoi  to  healthier  action  ;  or,  tliirdly, 
by  sympathy  with  tbe  stomach,  and  for  this  reason,  tlic 
stomach  and  lungs  heing  chiefly  supplied  by  the  snine 
ii«r?e,  it  is  highly  probable  that  any  impression  made  on 
the  nerres  and  vessels  of  the  stomach  will,  by  sympathy, 
be  felt  in  a  similar  manner  by  the  nerves  and  vessels  of  the 
bronchial  tubes.  In  like  manner  we  attempt  to  explain  the 
action  of  squills  and  other  stimulating  expectorants. 

Dose. — 6r.  x  to  gr.  xx,  in  pills. 

Of  the  Mist.  Ammoniac!,  ^ss  to  ^ss. 

Prep. — Bmpl.  Ammoniac., — Empl.  Ammoniac^  c.  Hy- 
drarg., — Mist.  Ammoniaci, — Pil.  Scillae  Comp. 

AMMOHLfi  HTDROCHLOSASL 

Hydrochlorate  of  Ammonia,  also  named  Muriate  of 
Ammonia,  Sal  Ammoniac. 

This  salt  was  originally  brought  from  Egypt,  having 
been  procured  from  the  soot  of  camels*  dung,  which  is 
there  used  as  fuel.  It  is  not  imported  from  theuce  at  the 
present  time. 

Now  it  is  made  abundantly  in  England  from  refuse  of 
animal  matter,  soot,  or  gas  liquors.  By  destructive  dis- 
tillation of  animal  matter,  such  as  pieces  of  horn,  hoofs, 
&c.  a  large  quantity  of  carbonate  of  ammonia  is  generated, 
and  condenses  in  tbe  apparatus.  This  is  collected  and 
mixed  with  water  and  sulphate  of  lime ;  an  exchange  of 
acids  takes  place,  and  we  have  sulphate  of  ammonia  in 
solution,  and  carbonate  of  lime  at  the  bottom.  This 
solution  is  then  removed  and  treated  with  common  salt, 
and  the  products  are  sulphate  of  soda  and  hydrochlorate 
of  ammonia,  the  latter  of  which  ia  separated  by  sublima- 
tioD. 

In  a  somewhat  similar  manner,  this  salt  is  procured 
from  gas  liquors,  which  absorb  from  the  gas  sulphite  and 
carbonate  of  ammonia.  A  sulphate  of  ammonia  is  procured 
by  adding  to  the  liquid  sulphuric  acid,  or  sulphate  of  lime, 
and  the  rest  of  the  process  is  like  the  former. 

By  lixiviating  sout,  the  same  carbonate  and  sulphite  of 
aniDion  a  are  procured. 

Hydrochlorate  of  ammonia  is  soluble  in  three  times  its 
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weight  of  cold  water,  and  in  its  own  weight  of  boiling 
water,  causing  much  cold  dunng  its  soltttioD.     Bj  high 
tempemtiire  it  is  volatiliied. 
Composition  : 

1  h.Tdrochkinc  add     =  37 

}  ammonia  =17 

Atomic  iHimber .     .    54 
Symb.  mV  CIH,  or,  NH«,  GL 

It  slightly  reddens  litmus  paper ;  affords  no  precipitate 
with  the  chloride  of  harium,  showing  the  Ahsence  of 
sulphuric  acid.  When  potash  or  lime  is  added  to  its 
solution,  ammonia  is  disengaged. 

Medical  Properties, — It  is  scarcely  ever  prescribed  for 
internal  use,  in  this  country,  although  often  employed  as 
au  external  application.  In  Germany  it  is  considered  to 
be  an  irritating  stimulant  and  alterative,  and  to  hare  the 
power  of  improving  the  secretions  of  glandular  organs 
mucous  and  serous  memhranes.  It  is  given  there  in 
catarrhal  and  rheumatic  fevers,  pneumonia,  bronchitis» 
and  other  inflammations  after  their  violence  is  abated. 

It  is  used  externally  to  produce  cold,  in  the  form  of 
lotions,  in  the  quantity  of  half  an  ounce  to  an  ounce  in  ten 
ounces  of  .water,  with  the  addition  of  an  ounce  of  rectified 
spirit.  It  is  likewise  supposed  to  act  locally  as  a  stimulant, 
and  with  this  object  is  applied  to  indolent  tQmo<u% 
chilblains,  gangrenous  parts,  &c. 

Dose. — Gr.  v  to  gr.  xx. 

Prep. — Ammoniae  Sesquicarhonas, — Liquor  AmmoDiSt 
— Sp.  Ammoniee, — Sp.  Ammonise  Aromnticus,  et  Foetidiis. 

LIQITOB  AMMOHLS.    (Fu/«  Decompositions.) 
AMMONLS  SESaUICABBOIIAS.    ( ruU  Decompositions.) 

AMTGDALA  AMARA  ET  DTJLCI8. 

The  Kernel  of  the  Ahygdalus  Communis,  of  which  one 
variety  affords  the  Bitter,  another  the  Sweet  Almonds. 

The  tree  which  bears  them  is  a  native  of  Persia  and 
Africa,  now  extensively  cultivated  in  the  South  of  Europe, 
especially  Spain.     The  almond  tree  grows  to  a  height  of 
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Ill 


ttn  to  twenty  feet ;  its  fruit  is  of  the  peach  kind,  con- 
iing  witbin  it  t)i«  kernel  or  almond.  Each  kernel 
laifts  of  two  white  cotyledons,  enclosed  in  a  thin 
lowish  brown  bitter  skin,  which  is  easily  separated  after 
oersion  in  boiling  water.  The  sweet  and  bitter  almonds 
obtained  from  varieties  of  the  same  species  of  tree. 
Iweet  almonds  are  imported  from  several  places,  and 
yarioiisly  designated  in  the  markets  ss  Valencia, 
b«ry»  Jordan,  &c.  Bouillay  analyzed  them,  and  found 
OO'parta, 


Pdlide       . 

b 

Fixed  oil     .            .            .            < 

,    54 

Emnlsin      .            .            .            . 

.     24 

Su^ar,  uncryBtalltuibk 

6 

Gum            .            .            .            , 

S 

Fliirous  matter 

4 

Water         .            .            .            . 

3-5 

Aceiic  acid  and  lost 

0-5 

100 

lie  fixed  oil,  obtained  by  expression,  is  of  a  yellow 
>ur  and  bland,  and  agreeable  to  the  taste.  Almonds, 
jrated  with  water,  form  a  milky  liquid,  called  almond 
dsion,  the  insoluble  matter  being  suspended  by  the 
1  and  saccharine  matter. 

litter  almoudn  are  generally  smaller  than  the  sweet,  and 
ler  flatter.  They  have  a  taste  like  peach  kernels,  and, 
iigh  inodorous  in  their  natural  state,  when  triturated 
1  water,  they  have  the  fragrance  of  the  peach  blossom. 
y  contain  a  fixed  oil,  which  they  yield  by  pressure,  and 
ch  resembles  that  from  the  other  variety ;  from  the 
dae,  by  distillation  in  water,  we  procure  a  volatile  oil 
hydrocyanic  acid.  This  oil  and  acid  do  not  seem  to 
t  rfady  formed  in  the  almond,  but  to  be  educts  of  the 
illation  in  water:  that  cyanogen  is  present,  may  be 
wn  by  forming  bicyanide  of  mercury,  when  the  peroxide 
;hat  metal  is  added.  The  volatile  oil  deposits,  after  a 
e  time,  some  benzoic  acid,  which  appears  to  be  formed 
he  action  of  the  air.  The  azotized  substance  that  is 
lamed  to  afibrd  the  oil  and  acid  just  mentioned,  has 
I  named  by  chemists  Amygdalin.  It  is  considered  to 
ie  also  in  the  cherry-laurel,  bird-cherry,  and  other 
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Tegptnbles  winch  ha?e  the  repnUtion  ef  containing  faydro- 
cynnic  acid. 

Medical  Properties. — Sweet  alroon<is  are  naed  commonly 
in  the  form  of  emulsion,  as  a  demnlc«ut  in  conghs,  irrita- 
tioii  of  tite  bowels  or  urinary  passage.  This  emulsioB 
is  also  iistd  as  a  vehicle  for  other  substances,  as  gam  resins 
or  balsams.  The  ftxed  oil  will  form  a  milky  liquid,  with  a 
little  liquor  potassie  and  distilled  water,  and  ia  frequently 
employed  as  a  substitute  for  tlie  mistura  aroygdalse.  The 
oil  also  enters  into  the  composition  of  some  ointments. 

The  oil  of  bitter  almond^  has  been  given  in  cases  which 
are  benefited  by  tl»e  use  of  hydrocyanic  acid,  and  some 
give  it  preference  to  the  acid,  as  it  is  easily  preserved  for 
aeveral  years,  and  remains  of  uniform  atrength*  It  ii 
chiefly  prescribed  to  allay  coughs,  and  tranquillise  the 
system  generally.  As  it  is  very  potent,  it  requima  to  be 
administered  with  great  caution. 

Do9t. — Of  the  Mistura  Amygdalae,  ad  libitum. 

Of  the  Essential  Oil  of  Bitter  Almonds,  ^  minim 
to  2  minims. 

Prep. — Confect.  Amygdake,  —  Mistura  Amygdalae, — 
Oleum  Amygdalarum. 

AMTLUM. 

Starch,  a  fsecula,  from  the  seeds  of  the  T&iticux 
Vulgar B. — Cemtnon  Wheat, 

Starch  is  contained  in  many  seeds,  especially  of  the 
natural  order  Graminacese ;  also  in  peas,  beans,  cheanota, 
acorns,  and  in  the  tubers  of  some  plants,  as  the  potato,  in 
the  arrow-root  plant,  and  very  many  others. 

It  is  procured  in  several  ways.  From  wheat,  it  may  he 
obtained  by  steeping  the  wheat  to  soften  it;  then  squeei- 
ing  out  the  soft  suhstance  into  water:  the  gluten  undergoea 
decomposition  whilst  the  starch  remains,  which,  by  evapo- 
ration of  the  water,  is  procured  in  a  solid  form.  On  a 
small  scale  it  may  be  procured  by  putting  into  some  linen 
a  portion  of  wheat  flour,  and  let  water  run  over  it;  in 
passing,  the  water  will  mechanically  dislodge  the  starch, 
and  the  gluten  will  remain  behind ;  the  turhid  liquid  being 
collected  and  allowed  to  stand,  the  atarch  gradually 
auhsides. 
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Starch  it  ioMlnble  in  cold  water,  etber,  and  alcohol.  It 
unties  witb  boiling  water,  ai>d  farms  a  thick  paste,  which 
may  be  considered  to  be  a  bydrate  of  starcb.  Subacetate 
of  lead  precipitates  it,  and  iodine  forms  with  it  a  beautiful 
Uoe  colour,  and  is  a  most  delicate  test  of  its  presence. 

Starch  is  the  basis,  and  indeed  the  sole  principle  in 
nanj  substances  employed  to  convey  nourishment  in  a 
mild  form,  snch  as  arrow-root,  sago,  and  tapioca. 

Compontion  of  starch,  in  100  parts,  according  to 
Benelit&a: 

Hydrogen  . .      ^'674 

C«r)M)n  .  .  .     44*250 

Oxygen  .  .    49076 

Formula  C**  H»  0«.    (Fownes.) 

Medical  Properties, — Nutritive  and  xlemulcent.  It  is 
•eldom  given  as  a  medicine.  The  most  frequent  use  of  it 
is  as  an  emollient  enema,  to  allayirritation  in  the  I'ectum, 
and  of  the  bladder  by  contiguity,  and  as  a  vehicle  for  other 
substances.  The  powder  of  it  is  sometimes  sprinkled  over 
ulcers  and  excoriations,  to  absorb  acrid  secretions. 

^rep, — Pulv.  Tragacanthse  Comp. 

AKETHUH. 

The  Fruit  or  Seeds  of  the  Anethuh  Qbaveolens. — 
Dili. 

This  is  an  annual  plant,  a  native  of  Spain,  Portugal, 
and  the  South  of  France,  and  is  cultivated  in  most 
European  countnei«.  The  seeds  which  are  imported -are 
Most  powerful. 

These  seeds  contain  a  volatile  oil,  on  which  solely  their 
Tirtoes  depend.  It  is  of  a  yellow  colour.  Sp.  gr.  '881. 
The  bruised  seeds  impart  their  qualities  to  alcuhol  and 
Mling  water. 

Medical  Properties — Aromatic,  stimulant,  and  carmina- 
tive, most  frequently  given  to  children  to  correct  griping 
is  the  bowels,  in  the  form  of  Aqua  Anethi.  Carminatives 
appear  not  only  to  expel  -flatus,  but  also  to  check  •  the  ex- 
trication of  gas,  and  to  render  the  nervous  filaments  less 
sensible  to  the  effects  of  distension. 

Ikae. — For  an  adult,  of  the  bruised  seeds,  gr.  x  to  gr. 
XXX.     For  a  child,  a  teaspoonful  or  two  of  the  water. 

Prep, — Aq.  Anethi. 
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AVISUM. 

The  Fruit  of  the  Pimpinella  Anisvm. — Anise, 

Thi«  plant  is  a  native  of  Egypt,  and  now  abiindaBtij 
cnhivated  in  the  South  of  Europe.  The  seeds,  called  fruit 
in  the  Pharmacopoeia,  are  imported  from  the  Sooth  of 
France  and  Spain. 

They  have  a  fragrant  odour,  which  is  increased  bj 
friction ;  and  a  sweetish,  warm,  aromatic  taste.  These 
properties  depending  on  a  volatile  oil  are  imparted  sparingly 
to  Abater,  but  freely  to  alcohol.  This  oil  exists  in  the 
envelope  of  the  seeds.  The  internal  substance  contains  a 
bland  fixed  oil,  which  may  be  separated  by  pressure. 

There  is  another  variety  of  Aniseed  occasionally  met 
with,  called  the  Star  Aniseed.  It  is  the  fruit  of  the  IlIicMMi 
Anisatum,  an  evergreen  tree,  which  grows  in  China,  Japan, 
and  Tartary.  The  volatile  oil  from  it  is  even  superior  to 
that  of  Common  Aniseed,  and  is  much  used  in  Franee  to 
flavour  liqueurs.  The  oil  is  imported  from  the  Eastlndiea. 
This  varietv  is  often  sold  for  the  other  oil  of  Aniseed,  kai 
the  property  of  readily  becoming  solid  at  low  temperatures, 
and  acquires  somewhat  a  crystalline  appearance. 

Medical  Properties. — Much  the  same  as  of  the  Dfll. 
In  addition  it  is  said  to  increase  the  secretion  of  milk,  And 
was  formerly  a  favorite  in  catarrh  and  influenza.  It  is 
chiefly  employed  to  prevent  griping,  in  the  form  of  Aqua, 
er  SpiritUB  Anisi. 

Dose. — Of  the  powdered  seeds,  gr.  z  to  gr.  xiz,  a  tea- 
spoonful  or  two  of  the  water  may  be  given  to  infanta. 

AHTHEMIS. 

The  Flowers  of  the  Anthemis  Nobilis. — Common 
Ckamomile, 

This  plant  is  indigenous,  and  is  now  extensively  culti- 
vated for  medical  use  in  many  parts  of  England,  especially 
at  Mitcham,  in  Surrey.  The  single  are  preferred  to  the 
double  flowers,  as  they  contain  more  of  the  actiJve  ingre- 
dients ;  those  which  are  the  whitest  are  best,  for  they  have 
been  more  carefully  dried  than  those  of  a  darker  colour. 

They  impart  their  flavour  both  to  water  and  alcohol. 
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Boiling  wtter  will  fxtract  one  fourth  of  their  weight. 
They  hare  not  heen  carefully  analyzed,  hut  are  known  to 
contain — 

A  volatile  oil;  bitter  extractive ;  resiiloiit  matter;  some  tannin. 

To  tbeae  may  be  added  a  crystallizahie  substance,  named 
Fiperiney  which  is  most  readily  extracted  from  black 
pepper.  It  bears  some  analogy  to  a  resin,  and  produces 
ao  little  sensible  effect  upon  the  body,  that  it  requires  a 
stretch  of  imagination  to  suppose  that  it  is  the  active  sub- 
stance of  any  drug  containing  it. 

Medical  Properties, — Tonic,  stomachic,  and  the  warm 
iDfoaion  ia  emetic.  It  is  given  in  dyspepsia,  in  chlorosis, 
and  amenorrbcea,  to  give  appetite  and  improve  the  general 
health.  The  infusion  is  a  very  good  vehicle  for  some  salts. 
The  extract,  in  the  same  manner,  is  useful  in  forming 
pilla,  which  contain  some  mineral  tonic.  The  warm 
infoaion  may  alone  occasion  vomiting,  hut  is  most  useful 
in  keeping  upland  encouraging  the  vomiting,  which  may 
have  been  induced  by  more  powerful  substances.  Tiiis 
drag  is  said  to  have  been  found  useful  in  intermittent 
fevers,  and  its  good  effects  have  been  referred  by  some 
aatbora  to  the  Piperine,  which  is  found  in  it. 

Dote, — Of  the  extract,  gr.  x  to  gr.  xv. 
Of  the  infusion,  2  to  4  ounces. 
•  Prep, — Extract.  Anthemidis, — Infusum  Anthemidis, — 
Oleum  Anthemidis. 

ANTIMONII  TERSULPHTTEETUM. 

Teraulphuret,  Sesquisulphuret,  or  Sulphuret  of  Anti- 
■looy. 

This  substance  is  obtained  from  the  native  sulphuret, 
which  ia  by  far  the  most  abundant  form  in  which  Antimony 
is  found.  The  sulphuret  of  the  shops  is  obtained  from 
the  native  ore,  by  fusing  it,  to  separate  impurities.  To 
efieet  this,  the  ore  is  broken  to  pieces,  then  put  into  pots 
with  perforated  bottoms,  resting  upon  others ;  some  fuel 
is  applied  around  them,  then  ignited,  and  the  melted  sul- 
pharet  runs  iuto  the  pots  underneath,  where  it  becomes 
solid. 
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It  is    ehicfly  imported   from   France,   Germanj,    aod 
Sin«;Apore,  generally  coniaiuiug  «  tmall  quanlitj  of  leid, 
iron,  or  nreeiiic. 
Composition : 

3  MilplHir        s=    46 
1  antimoDy     =129 

177 

In  a  medicfil  point  of  view  it  is  of  little  or  no  serriee; 
«ome  consider  it  to  be  aUcrittive  and  diaphoretic.  It  is 
empl(>\'ed  plmrmacenticaliy  in  making  Aiitimonii  'Qxy« 
eulpliiiretum,  Antimouii  Fotassio-tartraSy  and  Pulris  An- 
ttmoiiii  Compositus. 

Tiie  preparation  of  Antimony,  -which  is  most  poweifal, 
and  eupertiedes  all  tite  others  in  its  efficiency,  is  the  Potaasio- 
tartrate  of  Antimony,  comnronly  called  Tartar  Emetic^ 
which  may  be  procured  according  to  the  form ohi  of  the 
*  London  Fiiarmacopoeia.* 

Medical   Properties  of  Tartar  Emetic, — It   is  expec- 
torant, diaphoretic,  purgative,  en^etic,  and  sedatiTe.     *Iti 
genernl  action  is  relaxing  and  depressing,  therefore  Hii 
aiiited   for  the  treatment  of  inflammatory -diseases,  tint  it 
i«jiiriou!t  to  those  of  an  opposite  character.     If  this  sub- 
stance he  given  in  doses  of  about  half  a  grain  repeatedly, 
we  see  most  of  the  effects  which  it  produces  on  tliei>ody; 
it  brings  ou  nausea,  and  attending  this  we  find  peri>piratioD, 
increased  secretion  from  the  branchial  tubes,  and,  indeed, 
an  incrensed  secretion  on  most  other  surfaces  and  organs; 
the  heart,  at  the  same  time,  beats  more  feebly  ;  the  pvlse 
is  weaker,  the  muscles  feel  relaxed,  and  thereis  a  general 
sense  of  prostration.      These  are  the  symptoms  produced 
by  a  sedative,  and  they  arise  without  any  previous  inai4ced 
excitement.       If   the  dose  be  larger   there  will  be   tttt 
vomiting  and  purginir,  followed  by  excessive  prostrtition, 
so  great  as  to  destroy  life  in  persons  nmch  weakened  4iy 
disease.     If  the  remedy  be  continued  for  several  dajs,  it 
will  sometimes  occasion  ulceration  of  the  bowels.     This 
may   be  accounted  for  by  supposing  that  tartar   emetic 
destroys  the  vitality  of  the  tissues  in  certain  parts,  and 
that  the  uleerative  process  is  an  effi)rt  of  nature  to  throw 
off  llie  d)ing  or  dead  substance.      The  same  explanation 
may  be  given  of  the  effects  of  tartar  emetic  ou  the  surface 
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of  tbe  body,  Bpon  which  it  will  occasion  n  pnstiilar  erup- 
tion, very  like  smallpox.  This  opinion  is  somewhat  at 
Tariance  with  the  notions  usually  entertained  on  the  sub- 
ject ;  in  a  practical  view,  it  will  not  interfere  with  the  use 
generally  made  of  the  drug ;  the  object  is  only  to  render 
its  operation  more  intelligible  and  less  contradictory,  so 
that  we  should  Icok  upon  it  as  a  sedative,  antiphlogistic 
remedy,  directly  opposed  to  inflammatory  action ;  and  in 
DO  degree  view  it  as  a  primary  siimulant. 

The  diseases  in  which  it  is  most  decidedly  beneficial,  are 
inflammation  of  the  lungs,  pleura,  bronchial  tubes,  and 
eroop  ;  it  is  of  great  service  in  most  other  inflammatory 
affectioBS,  in  mania,  acute  rheumatism,  and  hydrocephalus. 
In  whatever  inflammatory  disease  it  is  pFescribed  we  shall 
find  that  the  higher  the  inflammation  runs,  the  larger  the 
doae  of  tartar  emetic  can  be  tolerated,  and  that  in  propor- 
tion aa  the  disease  abates,  we  must  also  reduce  the  dose. 
The  maximum  dose  of  it  should  not  exceed  from  one  to 
two  grains  every  second  or  third  hour.  The  practice  of 
gifing  it  in  Italy,  during  the  last  twenty  years,  in  tre- 
mendous doses,  is  very  much  misrepresented.  Tommasini 
•carcely  ever  exceeded  one-grain  doses,  Rasori  did  the  same 
for  several  years.  Unfortunately,  translators  have  re- 
peatedly mistaken  the  quantity  administered  in  twenty- 
fonr  hours  for  a  single  dose  to  be  frequently  repeated. 

In  inflammatory  diseases  it  acts  beneficially  by  lowering 
the  pulse,  relaxing  the  exhalants  and  capillaries,  deter- 
mining blood  to  other  parts,  and  equallising  the  circulation. 
It  action  is  almost  equal  to  that  of  Calomel,  in  arresting 
the  secretion  of  lymph ;  and  it  is  also  thought  that  when 
nausea  is  induced,  absorption  is  carried  on  more  vigorously. 
In  consequence  of  its  relaxing  efiect,  it  is  often  employed 
to  assist  the  efforts  to  reduce  dislocations. 

As  an  expectorant,  it  should  be  given  in  inflammatory 
diseases,  and  acts  by  relaxing  the  exhalant  Teasels,  causing 
them  to  throw  out  more  fluid  and  of  a  thinner  character. 
For  this  purpose,  doses  of  ^th  of  a  grain  are  sufficient,  to 
be  frequently  repeated. 

The  dose,  a^  a  diaphoretic,  should  be  a  quarter  to  half  a 
grain,  repeated  three  or  four  times  a  day.  As  a  purgative, 
tartar  emetic  seldom  operates  much  alone,   although  it 
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powerfully  increases  the  action  of  other  ptirgatfres,  pw- 
ticulnrly  sulphate  of  mAgtiesia,  jalap,  &c.  The  dose  for 
this  object,  is  hnlf  a  grain.  As  an  emetic,  the  dose  is  fron 
one  to  three  grains,  best  administered  with  some  palvii 
ipecactianhse.  It  should  be  recollected  that  this  is  a  nau- 
seating, depressing  emetic,  well  fitted  for  the  commeDce- 
ment  of  fevers,  and  ill  suited  in  cases  of  poisoning,  as  bj 
opium,  other  vegetable  narcotics,  or  mineral  substances. 
In  poisoning,  it  is  objectionable,  because  it  acta  slowly,  it 
induces  nausea,  and  with  that  nausea  the  poison  appean 
to  be  more  rapidly  absorbed,  and  after  the  operatioo  of 
the  enietic,  too  much  prostration  ensues. 

Externally,  it  is  applied  to  the  hody  to  produce  a  pot- 
tulnr  eruption,  which  will  show  itself  in  two  or  three  days. 
In  this  way  it  is  viewed  as  a  counter-irritant,  and  is  em- 
ployed in  the  treatment  of  deep-seated  chronic  and  painfal 
affections,  such  as  chronic  bronchitis  or  pleuritis,  hooping- 
cough,  chronic  hepatitis,  pains  about  the  joints,  and  maay 
others.  Cnre  should  be  taken  not  to  apply  it  to  personi 
much  emaciated  and  reduced  by  disease,  for  in  such  it  is 
likely  to  cause  sloughing. 

It  is  used  externally  in  the  form  of  ointment  or  lini* 
roents,  or  sprinkled  upon  plasters,  to  the  surface  of  whieh 
it  is  made  to  adhere  whilst  still  warm.  The  quantity  of 
the  salt  to  an  ounce  of  lard,  or  common  ointment,  may  be 
one  to  two  drachms. 

Poisonous  Effects. — In  very  large  doses  tartar  emetic 
may  prove  fntnl ;  the  symptoms  occasioned  by  it  are,  to 
austere  metallic  taste,  nausea,  pain  at  the  stomach,  Tomit- 
ing,  fainting,  frequent  stools,  colicky  pains  in  the  bowels, 
a  small  contracted  pulse,  clammy  skin,  changing  from  hot 
to  cold,  difficult  respiration,  convulsions,  cramps  in  the 
legs,  prostration,  and  even  death  may  ensue.  Vomiting 
and  purging  do  not  always  come  on,  for  the  poison  may 
so  depress  the  powers  of  the  stomach  as  to  render  it 
insensible  to  impressions.  The  treatment  consists  in 
promoting,  or  encouraging  vomiting,  and  giving  vegetable 
substances,  which  contain  tannin,  to  decompose  the  poison, 
and  render  it  inert.  Oak-bark,  which  contains  much 
tannin,  does  not,  however,  decompose  this  substance.  To 
check  excessive  vomiting  and  purging,  opium  and  demul- 
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cents  tlioiiTd  be  given;  and  afterwards,  antiphlogistic 
medicines,  to  coml>at  the  reactive  iufiammatory  action 
which  follows. 

There  are  many  tests  for  antimonial  salts ;  the  most 
importaot  are  hydrosulphuric  acid,  or  the  hydrosulphates, 
which  will  throw  down  an  orange-red  precipitate,  and  thus 
will  distinguish  antimony  from  all  other  metals  which  we 
ire  likely  to  meet  with. 
Frep^ — Vin.  Ant.  Potassio-tartratis. 
Ung.  Ant.  Fotassio-tartratist. 

Silver, — ^This  metal  is  found  rather  sparingly  in  a  pure 
tate,  more  abundantly  in  the  fbrm  of  a  sulphuret,  or 
iombined  with  other  metals,  as  arsenic,  antimony,  mercury, 
cad,  copper,  and  occasionally  as  a  chloride.  Tlie  ore, 
rhich  affords  the  greatest  supply,  is  the  sulphuret,  mixed 
n  our  country  with  the  sulphuret  of  lead  ;  and  the  name 
jivea  to  it  is.  Argentiferous  Galena.  The  most  productive 
nines  are  in  Mexico  and  Peru  ;  the  richest  in  Kurope  are 
hose  in  Norway,  Hungary,  and  Transylvania.  About  one 
:we}fth  of  the  silver  annually  extracted  from  the  earth  is 
)btuned  in  Europe. 

The  processes  by  which  silver  is  procured  from  its  ores, 
ire  cupellation  and  amalgamation.  At  Freiburg,  in  Saxony, 
;be  ore,  chiefly  the  sulphuret,  is  mixed  with  chloride  of 
lodiam,  and  then  roasted.  By  the  heat,  the  sulphur  and 
(odinm  are  oxidized,  and  sulphate  of  soda  and  chloride  of 
tilver  are  formed ;  the  roasted  mass  is  then  powdered  and 
nixed  with  mercury,  some  water  and  some  iron  in  flat 
)ieces,  and  submitted  to  agitation  in  barrels  for  several 
lonrs.  The  consequence  of  this  is,  the  chlorine  combines 
rith  the  iron,  forming  a  soluble  chloride,  and  the  silver 
brms  an  amalgam  with  mercury.  This  is  then  pressed  in 
eathern  bags  to  express  any  excess  of  mercury ;  then  is 
ubjccted  to  distillation,  by  which  the  mercury  is  volatilized, 
nd  pure  silver  remains. 

Silver  is  procured  from  argentiferous  galena,  simply  by 
be  action  of  heat  and  air ;  the  lead  melts,  remains  on  the 
arface,  and  is  gradually  removed  in  the  form  of  oxide ;  the 
ilver,  not  being  oxidizable,  remains. 
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Silver  does  not  oxidize  when  exposed  to  the  air,  bat  it 
soon  tarnished  by  the  contact  of  sulphur,  which  unites 
with  and  gives  it  a  brownish-black  appearance.  It  com- 
bines, by  chemical  means,  with  oxygen,  in  three  propor- 
tions ;  the  basic  oxide  consisting  of 

1  tilver  =  lt)8 

1  oxygen-  =      8 

Atomic  mimbsr     .    .116 

It  has  a  dark  brown  colour,  and  in  pharmacy  enters  into 
the  composition  of  nitrate  of  silver. 

Nitrate  of  Silver  is  conveniently  prepared  in  thefd- 
lowing  manner. 

Ingredientt : 

Silver, 
Nitric  Acid, 
Distilled  Water. 

Decomposition. — A  portion  of  nitric  acid  ia  decompoted, 
and  converted  into  oxygen  and  binoxide  of  nitrogen ;  the 
oxygen  combines  with  the  silver  to  form  oxide  of  silver, 
with  which  the  undecomposed  acid  unites,  to  form  nitrate 
of  silver;  the  binoxide  of  nitrogen  escapes,  and,  with 
oxygen  of  the  air,  forms  nitrous  acid  fumes.  The  aolntioii 
is  then  heated,  to  drive  off  the  water  and  any  excess  of 
nitric  acid. 

Qualities. — It  is  white,  but  turns  dark  by  exposure  to 

light.     It  is  quite  soluble  in  water.     The  solution  yielda  a 

precipitate  of  silver,  if  copper  be  put  into  it. 

Composition : 

1  nitric  acid         ^    54 
1  oxide  of  silver  =  116 

170 
FormuU  Ag  0,  NO*. 

It  is  an  anhydrous  salt,  as  usually  employed  by 
surgeons. 

Medical  Properties  of  Nitrate  of  Silver. — ^Tonic  and 
antispasmodic.  It  is  given  in  the  treatment  of  chorea, 
epilepsy,  angina  pectoris,  some  forms  of  dyspepsia,  and 
some  spasmodic  affections.  It  recjuires  to  be  administered 
cautiously,   in  consequence   of   its  active  nature;    but 
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^reuerally,  its  u>e  must    be    contimied  for  sonic  time  to 
produce  its  good  effects.     It  is  best  given  in  tlie  form  of 
pill,  which  should  be  made  by  first  reducing  the  nitrate  to 
a  fine  powder,  then  making  it  into  a  mass  by  some  con- 
•erie,   or  thick  mucilage;   for  the  bread  crum,  usually 
CBplojedy  IB  objectionable,  on  account  of  some  common 
aait  exutiog  in  it.     When  it  is  taken  internally,  common 
•dt  in   its  Tarioaa  Compounds  should  be  avoided,  as  it 
cflectaally   destroys   the  action   of  the   nitrate,    by  the 
chlorine  forming  with   the  silver  an  insoluble  chloride. 
This  being  the  case,  it  is  not  improbable  that  in  the  in- 
•tancet  mentioned  of  persons  taking  twenty  grains  for  a 
dose,  either  that  some  salt  had  been  taken  a  short  time 
before,  or  that  the  stomach  secreted  an  unusual  proportion 
of  hydrochloric  acid.     An  objection  to  the  long  adminis- 
tration of  this  salt  is,  that  the  surface  of  the  body  is  liable 
to  be  discoloured,  assuming  an  unhealthy  livid,  bluish 
appearance,  somewhat  resembling  the  morbus  cseruleus. 
liie  theory  of  its  occurrence  is,  that  nitrate  of  silver  is 
deeomposed  in  the  blood,  by  meeting  with  hydrochloric 
acid,  and  that  chloride  of  silver  is  formed ;  that  this  is 
depotited  in  the  rete  mucosum,  and  by  the  exposure  to 
Kght  aMQmes  a  dark  colour.     Some  say  that  the  chloride 
is  formed  in  the  alimentary  canal.     To  produce  the  dark 
colour,  this  chloride  must  be  decomposed,  and  converted 
toto  a  sub-chloride  or  metallic  silver.     To  prevent  this 
discoloration,  it  is  suggested  to  keep  the  patient,  whilst 
taking  the  nitrate,  in  a  darkened  room,  to  administer  an 
excess  of  nitric  acid  to  prevent  the  rapid  decomposition  of 
the  salt,  and  when  discoloration  has  shown  itself,  to  have 
recoarse  to  a  steady  course  of  cream-of-tartar.     There  is 
very  little  to  support  either  of  the  above  recommendations; 
whoever  takes  this  medicine  should  be  warned  of  the  pos- 
sible consequence,  which,  in  a  female  in  particular,  may  be 
destmctive  to  her  happiness. 

The  oxide  of  silver  has  been  highly  recommended  by  Sir 
James  Eyre  and  others,  as  an  internal  remedy,  in  pre- 
ference to  the  nitrate,  in  the  same  diseases,  but  more 
especially  in  diseases  of  the  uterus,  attended  with  laxity 
and  abnormal  discharges.  It  may  be  given  in  rather  larger 
doses  than  the  nitrate,  and  is  much  less  prone  to  discolour 
the  skin. 
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Exteratlly,  nitrate  of  silver  is  nsed  for  teveral  pnrpotet 
as  a  stimulant,  or  escharotic.  It  is  employed  as  a  wadi  for 
the  mouth,  in  ulcerations  or  salivation  from  mercmy ;  in 
aphtha;  or  spongy  gums ;  to  stimulate  indolent  ulcers ;  as 
an  injection  in  fistulous  sores,  in  leucorrboea  or  gonor- 
rhoea. A  weak  solution  of  it  is  a  good  application  in 
ophthalmia  to  remove  specks  on  the  cornea,  and  to  drop 
into  the  external  meatus  of  the  ear,  in  case  of  copioos 
discharge  from  it.  As  an  escliarotic,  a  drachm  may  be 
dissolved  in  an  ounce  of  distilled  water,  and  applied  by  s 
camel* 8  hair  peucil ;  or  the  solid  nitrate  may  be  nsed  for 
warts,  fungous  excrescences,  incipient  chancres,  and  to 
destroy  the  surface  of  unhealthy  ulcers. 

If  nitrate  of  silver  be  taken  accidentally  in  a  very  large 
dose,  it  will  act  as  a  powerful  corrosive  poison.  The  anti- 
dote for  it  is  common  salt,  which  should  be  given  freelyyto 
form  an  inert  insoluble  chloride ;  then  demulcenta  maj  be 
admiuistered,  and  subsequently  autiphlogistics,  to  oombit 
the  inflammatory  symptoms  which  may  follow. 

The  tests  for  this  substance  in  solution  are  the  following: 

It  stains  the  body  or  substances  generally. 

A  soluble  chloride  or  hydrochloric  acid  produces  a 
white  precipitate,  the  chloride  of  silver,  insoluble  in  nitiic 
acid,  soluble  in  ammonia,  and  which  turns  dark  by  exfo- 
sure  to  light. 

Hydrocyanic  acid  thro\^'8  down  a  white  cyanide  of  silver 
insoluble  in  cold  nitric  acid,  soluble  in  ammonia,  and  by 
heat  is  decomposed:  cyanogen  gas  escapes,  and  the  metallic 
silver  remains. 

Oxalic  acid  occasions  a  white  precipitate  of  the  oxalate 
of  silver,  which,  when  dried  and  heated,  fulminates 
violently. 

Hydrosulpliuric  acid  affords  a  black  sulphuret  of  silver, 
which,  by  reduction,  leaves  metallic  silver,  to  be  recognised 
by  its  light  brilliant  appeamnce,  its  softness  and  ductility, 
and  not  being  oxidized  by  the  action  of  the  blow-pipe. 

There  are  many  other  tests,  but  the  above  are  amply 
sufficient. 

Dose, — Gr.  -j^,  gradually  increased  to  two  or  three  grains, 
three  times  a  day. 

For  external  use. — As  a  mouth  wash,  1  grain  to  an 
ounce  of  water. 
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n  injection,  from  1  to  5  grains  to  an  oance  of  water 
5  used  according  to  its  sensible  effects. 
^fkikalmia, — One  to  two  grains  in  an  ounce  of  water 
allj  sufficient,  but  if  the  disease  has  the  purulent 
I  stronger  solution  may  be  dropped  in,  with  as 
8  5  grains,  and,  according  to  some,  10  grains  in  an 
>f  water. 
. — Liq,  Argenti  Nitr., — Argenti  Cyanidum. 

ABHOSACIA. 

fresh  root  of  Colchleabia  Abuobagia. — Horse 

• 

plant  is  a  native  of  Western  Europe,  and  now 
M>  freely  in  this  country  as  to  make  it  considered  by 
>  be  indigenous.  The  root  is  perennial,  and  is  the 
irt  of  the  plant  which  is  officinal.   When  scraped  or 

it  has  a  strong  pungent  odour,  and  a  powerfully 
iog  taste;  it  imparts  its  qualities  to  water  and 
.  Its  properties  depend  on  a  volatile  oily  principle, 
s  lost  by  drying,  and  the  root  becomes  compara- 
aert.  It  also  loses  its  acrimony  by  boiling  in  water, 
may  be  procured  separate  by  distillation.  It  is  of 
yellow  colour,  heavier  than  water,  and  has  the  pro- 
of the  root  in  a  concentrated  form.  In  addition  to 
nciple,  chemists  have  found  in  the  root — 

le  bitter  resin ;   sugar ;   extractive ;  g:um ;  starch ;  albumen  ; 
id ;  acetate  and  sulphate  of  lime ;  lignin ;  water. 

ical  Properties. — Stimulant,  not  only  to  the  stomach, 
many  of  the  secretions,  and  rubefacient  externally, 
be  used  in  dyspepsia,  in  old  gouty  people,  when 
mach  requires  a  stimulus.  It  is  thought  to  act  as  a 
;,  and  to  be  a  purifier  of  the  blood,  and  with  this 
taken  as  a  condiment  by  many.  The  infusion  or 
e  may  be  prescribed  in  low  states  of  the  system,  as 
ral  stimulant.  The  recent  root  scraped  and  ap- 
a  the  skin  is  rubefacient,  and  sometimes  occasions 
on. 
'. — Of  the  scraped  root,  gr.  xx  to  gr.  xxx. 

Of  the  Inf.  Armoracise  Comp.,  ^iss. 

Of  the  Spirit,  5J  to  5ij. 
K — Inf.  Arm.  Comp., — Sp.  Arm.  C. 


i 
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A8AEUM. 

The  leaves  of  Asarum  Europium. — d»arohacem. 

This  plant  is  indigenous,  and  likewise  found  in  moit 
European  countries.  It  has  a  perennial  root,  and  sends 
up  annually  leaves,  which  are  usually  only  two  in  namber, 
and  are  kidney-shaped.  The  leaves  are  officinal  with  as. 
On  the  Continent  the  root  also  is  used.  The  leaves  are 
almost  inodorous,  but  have  a  samewhat  aromatic,  bitter, 
acrid  taste,  affording  a  yellowish -green  powder.  They 
lose  their  virtues  by  keeping.  Their  virtnes  are  imparted 
to  water  and  alcohol ;  but  are  lost  by  boiling.  According 
to  Feneuille  and  Lassaigne  they  contain — 


A  volatile  oil ;  an  acrid  fixed  oil ;  a  TeHow  sabstaaoe 
cytisin;  ttarcb;  albumen;  mucilage;  citric  acid;  tome  saliae 
ataocea. 

Medical  Properties. — This  plant  is  cathartic  and  emetic; 
but  as  it  irritates  considerably  during  its  operation^  iti 
employment  is  discontinued  for  such  purposes.  The  onlj 
use  now  made  of  it  is  an  errhine,  and  that  very  aeldoia. 
Two  or  three  grains  may  be  snuffed  up  the  nose,  and  will 
produce  much  sneezing,  and  a  discharge  of  mucus,  which 
continues  for  some  days.  This  may  be  practised  in  chronie 
ophthalmia,  headaches,  and  neuralgic  pain<i  about  the  face. 

Do9ey  as  a  purgative  and  emetic,  9j,  to  5). 

Prep, — Pulv.  Asari.  Compositus.     Dabl. 

ASPIBIVM. 

The  root  of  the  AspiDirM  Filix  Mas,  now  more  com- 
monly named  Nephrodium  Filii  Mas.     Male  Fern. 

This  is  an  indigenous  perennial  plant,  common  in  all 
parts  of  England,  and  in  most  temperate  climates.  The 
root  of  it  is  officinal.  It  should  be  collected  during  the 
summer,  being  most  active  at  that  period.  It  is  deterio- 
rated by  keeping ;  so  much  so,  some  assert,  that  it  is  quite 
inert  after  being  preserved  for  two  years.  It  has  a  feeble 
odour,  and  a  sweetish,  bitter,  astringent,  rather  nauseous 
taste.     Mr.  Morin,  on  analysis,  found  it  to  contain — 

A  volatile  oil;  fixed  oQ;  gallic  and  acetic  acids;  mcfyaftalliMble 
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it;  tttnin;  itarch;  geUtinous  tnitter,  iniolable  in  water  aii4 
lull;  ligua;  tome  earthy  and  Mline  substancea. 

iffr.  Peachter  found  it  in  adipocire,  an  aromatic  volatile 
I  fixed  oil,  brown  resin,  a  green  colouring  principle, 
raedre,  acetic  acid,  and  muriate  of  potash.  The  active 
idple  ia  soluble  in  ether. 

Wedictd  Properties. — Possibly  tonic  and  astringent, 
idj  employed  as  an  anthelmintic.  For  the  latter 
pose  it  is  spoken  of  by  most  of  the  ancient  authors, 

obtained  great  celebrity  about  sixty  years  ago,  in  the 
dice  of  a  Madame  Nouffer,  at  Paris.  She  successfully 
ited  worm  cases,  and  was  paid  very  extravagantly  by 
erament  to  divulge  her  secret  remedy.  This  was  the 
lidinm  Filix  Mas.  Since  that  period  it  has  lost  its  high 
racter,  possibly  from  the  negligence  in  the  mode  of 
ecting  and  preparing  it.  It  has  been  most  efiectual 
the  removal  of  tape-worm,  which  it  has  the  power  of 
troying  somewhat  like  the  bark  of  the  pomegranate 
t.  It  may  be  given  in  substance  night  aad  morning, 
loses  of  one  to  three  drachms.  Some  imagine  that  it 
merely  a  mechanical  action,  to  which  opinion  I  cannot 
rely  subscribe.  An  ethereal  extract  has  been  made 
n  the  root,  and  given  in  doses  of  from  15  to  30  grains. 
B  is  reported  to  be  the  most  effectual  mode  of  using 
and  if  the  evidence  of  many  most  respectable  men  can 
lepended  upon,  it  is  still  deserving  of  a  trial,  since  the 
edy  we  most  use,  the  Oleum Terebinthinse,  is  particularly 
ileasant  to  our  patients,  and  is  sometimes  dangerous, 

occasionally  fatal  in  its  operation.  Whilst  taking  a 
rse  of  this  drug,  it  would  be  well  to  give  a  brisk 
gative  every  third  morning. 

ASSAFCETIDA. 
lie  gum-resin  of  the  Nartbex  Assafibtiba,  or  Ferula 

lAFGBTIDA. 

liis  plant  is  a  native  of  Persia,  from  which  country  we 
ain  our  supply  of  the  drug.  Its  root  is  pereilnial,  and 
dns  a  considerable  size,  as  much  as  four  or  five  inches 
iiameter ;  annually  it  sends  up  numerous  leaves,  and  a 
n  which  is  often  two  inches  in  thickness,  and  eight  or 
e  feet  high.    To  obtain  the  assafcBtida,  the  stem  is  cut 
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oflf  at  its  junction  with  the  root,  and  from  thia  sarftce  the 
gum-resin  exude*,  and  is  acTHped;  another  alice  ia  thea 
removed  to  allow  further  exudation,  and  thia  proceaa  it 
repeated  till  the  root  is  exhausted.     The  aubatance  ia  then 
mixed  up  in  large  quantities,  and  by  keeping,  meqaires 
considerable  hardness.     It  comes  over  in  large  maases  in 
mats,  cases,  or  ca^ka,  and  occasionally  ia  met  with  in  the 
form  of  tears,  as  if  it  had  exuded  from  numerous  punctures 
on  the  plant.     Ita  odour  characterises  tliis  drug ;  it  ia  said 
to  be  infinitely  more  powerful  when  first  collected,  aod 
gradually  becomes  fainter,  so  that,  if  exposed  to  the  air, 
the  smell  of  it  is  ultimately  imperceptible.      It  ia  also 
known  by  a  singular  property  of  changing  ita  colour.   If  a 
piece  be  broken  it  has  a  whitish  appearance ;  but  in  a  few 
hours  turns  to  a  beautiful  pink :  in  a  day  or  two  this  goei 
off,  and  the  surface  turns  to  a  yellowish  brown.     A  aimijar 
change  is  observed  if  asaafoetida  be  triturated  with  water 
and  allowed  to  stand.      It  yielda  ita  virtuea  entirely  to 
alcohol,  and  forma  a  transparent  yellowish  solution.   With 
water  it  forms  a  milky  solution,  owing  to  the  soapension 
of  the  resin,  which  is  undissolved.     It  has  been  analysed 
by  Pelletier  and  Brandes.     The  former  found  it  to  contain 
in  100  parts — 

Resin 6ft 

Gum 19*44 

Bassorin 11*66 

Volatile  oil,  with  traces  of  supermalate  of  lime  .  3*60 

The  analysis  of  Brandea  gives  a  vast  number  of  other 
unimportant  constituents.  The  oil  and  the  resin  are  the 
active  principles. 

Medical  Properties. — AssaCoetida  ia  a  atimulant,  expec- 
torant,  antispasmodic,  in  a  less  certain  degree  anthelmintic 
and  emmenagogue.  It  is  alao  somewhat  laxative;  not 
fitted  for  diseases  where  there  is  active  inflammation,  but 
well  adapted  for  chronic  affections  in  which  the  nervous 
system  requires  a  stimulus.  It  is  consequently  beneficial 
in  chronic  catarrh,  bronchitis,  and  asthma ;  in  hysteria ;  in 
dyspepsia  of  old  people,  accompanied  with  borborygmi ;  in 
apasms  of  the  bowels ;  in  flatulent  convulsions  of  children ; 
in  hooping-cough,  where  there  is  debility  without  evident 
inflammation:  it  is  used  likewise  as  an  injection  in  typhoid 
fevers  and  nervous  apoplexy,  to  rouse  the  nervoua  ayatem. 
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In  Penk  it  is  used  as  a  condiment ;  and  even  in  this 
country^  hj  habit,  persons  acquire  a  great  penchant  for  it, 
and  mb  it  upon  a  hot  plate,  which  is  to  receive  tlieir  food. 
They  prefer  it  far  aboTe  onions  or  garlic.  The  great 
•l^eetion  to  its  use  is  the  horrible  fetor,  which  is  per- 
ceptible in  the  breath  for  many  hours  afterwards. 
UoBe. — Gr.  y  to  gr.  x,  in  the  form  of  pill. 

Of  the  Mistnra  Assafoetidae,  from  3tj  to-Jiss 

may  be  taken. 
Of  the  Tincture  3j  to  3ij. 
For  an  injection  3ij  may  be  triturated  with  warm 
water. 
.  Prep. — Enema  Assafoetidse, — Mist.    Assafoetidee, — Pil, 
Gmlb.  Gomp., — Spir.  Amm.  Foetidus, — ^Tinct.  Assalcetidee. 

ATBOPIA.    (Ktd^BKLLADONNA.) 

AVENA. 

The  seeds  of  the  Ayena  Satiya.     Common  Oat. 

This  plant  is  cultiYated  in  most  civilised  countries ;  its 
OTig:inal  locality  is  not  known.     It  grows  wild  iu  Sicily. 

The  grain  is  most  extensively  used  for  horses,  and  io 
very  nourishing.  The  inhabitants  of  many  countries  con* 
same  it  largely,  as  in  Scotland  and  the  north  of  Ireland. 
Deprived  of  the  husk,  the  seeds  are  called  groats  or  grits, 
and  are  generally  kept  in  a  bruised  state.  When  reduced 
to  powder  they  form  oatmeaL 

According  to  Payen,  oats  contain  in  100  parts— 

-Starch 60-59 

Gluten  ind  other  azotized  subttancet  14 '39 

Dextrine  and  glucose 9*25 

Fatty  mattere 5*50 

Cellulose 702 

Salts  of  lime,  magnesia,  soda  and  potash  3*25 

100 

It  has  little  odour,  is  slightly  bitter,  and  yields  most  of 
its  nutritive  matter  to  boiling  water.  The  liquid  so  prepared 
is  called  gruel.  It  affords  nourishment  in  a  very  mild  form, 
is  at  the  same  time  demulcent,  and  has  a  slight  laxative 
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tction.  It  18  a  nice  drink  taken  after  pnrgatiTet,  to  amt 
their  operation,  and  is  an  excellent  vehicle  for  enenata 
and  other  8ub^tance8.  Gruel  maj  be  made  by  boiling  one 
ounce  of  the  oatmeal  in  three  pinta  of  water  down  to  two, 
then  straining  it,  and  flavouring  it  with  angar,  aalt,  leoKNi 
juice,  or  raiaius,  according  to  the  taste  of  the  patient. 

ATJBAHTIUM. 

AuRANTii  Cortex. —  Aurantii  Flobes. —  Auraktii 
Oleum.  Flowers  and  oil  of  the  flowers,  and  the  fruit  of 
the  Citrus  Aurantium,  and  the  peel  of  the  fruit  of  the 
Citrus  Bioaradia. 

The  orange  tree  is  a  native  of  warm  climatea,  uott 
probably  India  and  China.      It  now  grows  freely  in  the 
South  of  Europe,  from  whence  our  supplies  are  chieflf 
derived.    The  orange  may  be  distinguished  from  the  lemon 
tree  by  the  petioles  which  are  winged  in  the  former,  naked 
in  the  latter ;  and  also  by  the  character  of  the  fruit.     It  if 
the  Citrus  Aurantium  which  affords  the  oranges  so  commonly 
used  at  table.     Many  parts  of  this  variety  of  orange  are 
employed.     The  fresh  flowers,  distilled  with  water,  afford 
a  fragrant  perfume,  which  is  considered  by  some  to  be  aUo 
antispasmodic.     An  oil  is  distilled  from  the  flowera,  named 
in  France  Oleum  Neroli,  which  is  one  of  the  ingredlienta  of 
Eau  de  Cologne.  Small,  unripe,  abortive  oranges,  previously 
dried,  are  kept  under  the  name  of  orange  berries,  and  after 
turning  in  a  lathe  are  used  in  issues,  as  a  substitute  for 
common  peas,  to  which  they  are  preferred,  on  account  of 
their  pleasant  odour.     They  also  afford  a  fragrant  volatile 
oil,  which  is  much  used  in  perfumery.      Orange  flower 
water  is  i|ow  made  officinal.     It  is  imported  in  metallic 
vessels,  usually  of  copper,  and  is  used  in  perfumery,  and 
may  be  employed  as  an  elegant  adjunct  to  coUyria.     In 
France  and  Italy  it  is  taken  as  an  antispasmodic  in  doses 
of  ^  to  ^ij*      The  juice  of  the  common  orange  contains 
some  citric  and  malic  acids,  some  acid  citrate  of  lime, 
mucilage,  albumen,  sugar  and  water.     For  medical  pur- 
poses the  rind  of  the  fruit  of  the  Citrus  Bigaradia,  Seville 
orange,  is  commonly  employed. 

Medical  Properties. — It  is  a  mild  tonic,  and  at  the  same 
time  has  an  aromatic  flavour.     It  suits  convalescents  when 
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tkey  begin  to  tire  of  taking  medicine.  To  make  it  more 
palatmble,  lome  syrup  and  tincture  of  orange  peel  may  be 
added.  It  is  often  given  with  other  bitters  which  are  less 
pleasant  to  the  taste. 

Date. — ^Jj  to  ^ij  of  the  infusion. 

Prep, — Inf.  Aurantii  Comp., — Inf.  Gent.  Comp., — 
Conf.  Aarantii, — Tinct.  Aurantii, — Syr.  Aurantii, — Tinct. 
(^nch.  Gomp., — ^Tinct.  Gent.  Comp. 

BALSAMTJH  PEBUVIAHTJIL 

The  liquid  balsam,  procured  from  uncertain  species  of 
Mtrospermum. 

The  tree  which  has  been  reputed  to  yield  this  balsam, 
ia  a  native  of  Peru  and  New  Grenada.  The  wood  is 
employed  in  building,  and  is  very  durable.  By  incision 
the  tree  yields  a  balsamic  juice,  which  may  be  kept  in  a 
liquid  state  for  some  years,  and  is  namea  white  liquid 
halsam.  When  this  is  deposited  in  mats  or  calabashes,  it 
concretes,  and  is  called  dry  white  balsam,  or  Balsam  of 
Tdu.  By  boiling  the  bark  in  water,  a  blackish  liquid  is 
procured,  named  Peruvian  Balsam.  It  is  also  said  to  be 
obtained  by  boiling  the  twigs  in  water. 

Peruvian  balsam  is  a  viscid  liquid,  of  a  deep  reddish- 
brown  colour,  possessing  a  fragrant  odour,  a  warm  taste, 
and  causing  a  sense  of  burning  in  the  throat.  Alcohol 
dissolves  it  entirely. 

From  1000  parts  Stolze  procured — 


Brown  sparingly  soluble  resin 

24 

Easily  soluble  resin     .... 

.    207 

A  peculiar  oil  (cinuamin) 

.    690 

Benzoic  acid  (cinnamonic) 

.      U 

Extractive  matter       .... 

6 

Some  water. 

Medical  Properties. — Tonic  and  stimulating  expec- 
torant. It  is  likely  to  be  of  most  service  in  chronic 
inflammations  of  mucous  membranes,  such  as  chronic 
catarrh  or  bronchitis,  gleet,  leucorrhoea,  and  is  said  to  be 
useful  in  amenorrhoea,  chronic  rheumatism,  and  palsy.  It 
is  a  mild  stimulant  to  ulcers,  and,  for  this  purpose,  is 
mixed  with  some  mild  ointment.    The  best  way  to  ad- 

6§ 
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minister  it  is  to  rnb  it  with  iniicilage»  or  the  yolk  of  an  cg|^ 
before  water  is  added  to  it. 
Do9e. — Gr.  x  to  9j. 

BALSAKim  TOLUTAHinL 

The  concrete  juice  of  the  Mtrospermum  Toluifeeum, 
or  Myroxtlon  Ferciferum.  Its  locality  is  the  same  as 
the  former,  and  the  mode  of  procuring  it  has  jost  been 
described. 

When  first  imported  it  has  a  soft  and  tenacious  con- 
sistence ;  but,  by  exposure  to  the  air,  becomes  hard  and 
brittle.  It  is  sliining,  translucent,  and  of  a  reddish-brown 
colour.  When  darkest  coloured  it  is  least  esteemed.  Iti 
odour  is  fragrant ;  its  taste  warm,  and  somewhat  pungent; 
it  is  entirely  soluble  in  alcohol,  and  imparts  an  odour  of 
benzoic  acid  to  water.  By  distillation  with  water  it  affordi 
a  small  quantity  of  volatile  oil.  Tromsdorff  found  its  con- 
stituents in  100  parts  to  be — 

Resin  88 

Benzoic  acid  (dnnsmonic)  .12 

Volitile  oil  (cinnamin)    .  .0*2 

Medical  Properties, — Tolu  is  a  more  elegant  than  useful 
medicine.  Its  flavour  is  agreeable  to  most  persons,  on 
account  of  which  it  is  employed  in  the  form  of  syrup,  the 
tincture,  or  in  lozenges.  Its  real  properties  are  like 
those  of  Peruvian  Balsam,  that  is,  it  is  a  stimulating 
expectorant,  and  anti-spasmodic,  unfit  for  use  during  the 
existence  of  acute  inflammatory  diathesis.  When  the 
tincture  is  administered,  it  should  be  carefully  triturated 
with  mucilage,  before  water  is  added  to  it,  as  it  is  insoluble 
in  that  liquid. 

Dose. — Gr.  x  to  gr.  xxx. 

Of  the  tincture  5j  to  5>j- 

Prep, — Syrupus  Tolutanus, — ^Tinct.  Tolut., — Tinct. 
Benzoini  Comp. 

BAETTJE  CASBOHAS. 

This  substance  is  not  used  medicinally,  and  indeed  its 
insolubility  would  be  an  obstacle  to  it.  It  is  employed  in 
pharmacy  for  preparing  the  chloride  of  barium.     It  ia 
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found  largely  in  this  coantry,  especially  in  Lancashire  and 
CumberlttDd;  and  also  in  Sweden.  It  effervesces  when 
adids  are  added  to  it,  and  is  distinguished  from  other  car- 
bonates by  its  great  specific  gravity.  It  is  known  amongst 
mioeralogists,  by  the  name  of  Witherite. 

BELLADOHHA. 

The  leaves  of  the  Atbopa  Belladonna.  Deadly 
Nightshade, 

This  plant  is  indigenous,  and  is  also  found  in  most 
other  European  countries.  It  is  readily  known  by  the  livid 
suspicious  appearance  of  its  flowers  and  the  character  of 
its  leaves,  which  always  come  off  in  pairs,  of  which  one  is 
much  larger  than  the  other.  The  leaves  only  are  officinal. 
The  plant  derives  its  generic  name  from  Atropos,  one  of 
the  Fates,  and  its  specific  name  from  the  Italian  language, 
signifying  a  beautiful  woman.  This  is  said  to  be  owing 
to  its  utility  as  a  face  pigment,  but  I  should  rather  suppose 
from  being  used  to  dilate  the  pupils,  a  practice  still  had 
reconrse  to  by  some  Parisian  women,  and  which  is  thought 
to  make  them  additionally  bewitching. 

The  dried  leaves  have  a  dull  green  colour,  a  faint  narcotic 
odour,  and  a  sweetish  subacrid,  rather  nauseous  taste. 
Brandes,  a  German  chemist,  found  in  them  an  alkaloid, 
which  he  named  Atropia,  combined  with  maUc  acid ;  and  in 
addition  to  this — 

Pieadotoun,  with  milatei  of  itropii  and  potash ;  wax ;  phytocolla, 
(a  nitrogenized  substance) ;  chlorophylle ;  gum ;  starch ;  albumen  ; 
fignin ;  some  saline  substances. 

He  procured  Atropia  by  bruising  the  leaves  and  digesting 
them  with  water,  acidulated  with  sulphuric  acid;  then 
filtering  and  decomposing  the  sulphate  of  Atropia  with 
potash,  forming  a  soluble  sulphate  of  potash,  and  throwing 
down  Atropia  in  the  form  of  a  precipitate.  To  purify  it, 
he  again  added  acid,  then  potash,  and  ultimately  dissolved 
out  the  Atropia  with  hot  alcohol ;  which,  on  cooling  and 
distillation,  afforded  distinct  crystals. 

Medical  Properties. — Belladonna  is  a  very  powerful 
anodyne  and  narcotic,  and  capable  of  affording  much 
greater  alleviation  of  oar  sufferings  than  many  persons 
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imagine.  It  acts  chiefly  by  diminishing'  the  sensibility  of 
the  nervous  system,  and  thus  relieving  very  seTere  and  dis* 
tressing  pains.  For  this  object  it  has  been  used  in  cancer, 
both  topically  and  internally.  It  is  given  in  hooping^ 
cough,  frequently  with  good  effect,  but  requires  caetioo. 
The  dose  of  the  extract  should  be,  for  a  child,  one  tenth  of 
a  grain,  three  or  four  times  a  day,  and  gradually  increased, 
till  some  dilatation  of  the  pupil  is  produced.  A.fter  that, 
it  becomes  dangerous.  It  is  of  great  service  in  neuralgic 
affections,  chorea,  epilepsy,  chronic  rheumatism,  gont,aod 
most  diseases  which  have  their  principal  seat  in  the  nervoos 
system.  It  has  had  the  reputation  of  being  a  prophylactic 
in  epidemics  of  scarlet  fever,  taken  in  small  doses  several 
times  in  a  day.  I  have  seen  it  give  great  relief  in  the  sore 
throat  of  scarlatina,  and  in  sore  throats  unconnected  with 
that  disease.  The  method  of  using  it  is,  to  make  a  pill 
with  a  quarter  or  half  a  grain  of  the  extract,  and  two  (ff 
three  grains  of  extract  of  Henbane,  and  let  this  be  dis- 
solved in  the  mouth,  that  the  solution  may  come  freely 
in  contact  with  the  tonsils.  The  pain  and  tenderness 
is  much  relieved,  and  the  remedy  may  even  tranquillise  the 
system. 

Belladonna  has  the  power  of  dilating  the  pupil  in  a 
remarkable  manner,  either  rubbed  on  the  eyelids  in  the 
state  of  extract,  or  a  little  of  its  solution  dropped  into  the 
eye,  or  even  when  taken  internally.  On  this  account  it  is 
used  in  partial  cataract,  to  admit  light  laterally,  if  there  be 
opacity  only  in  the  centre  of  the  lens,  also  preparatory  to 
the  operations  for  cataract;  and  in  iritis,  to  prevent  or 
even  endeavour  to  break  down  adhesions  between  the 
posterior  surface  of  the  iris  and  the  coverings  of  the  lens. 
It  acts  on  the  iris  by  paralysing  the  circular  fibres,  the  iris 
consequently  collapsing  to  the  fixed  point.  Some  say  that 
it  stimulates  the  radiating  fibres,  which  is  not  very  pro- 
bable, as  it  has  a  contrary  effect  upon  all  other  contractile 
fibres  of  the  body ;  another  theory  of  its  action  is,  that  it 
paralyses  the  retina,  and,  consequently,  the  stimulus  of 
light  is  not  conveyed  to  the  nervous  centre,  and  reflected 
upon  the  iris,  thus  making  the  contraction  of  the  iris  se- 
condary to  the  stimulus  of  light  upon  the  retina.  By 
accoucheurs  it  has  been  npplied  to  the  os  uteri,  to  relax  its 
cervix^   in  cases  of   protracted  labour  depending  upon 
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Tigi^ty  «f  All  part.  It  is  an  excellent  application  ex- 
ternally in  tiM  form  of  ointment  or  tincture,  for  which 
formolc  are  now   iatrodoced  into    tb<^  London    Phar- 


The  eztraot  of  Belladonna  ha^  been  much  extolled 
dnring  the  last  four  or  five  yean,  as  an  external  applica- 
lioD  to  the  hreaats,  when  inflamed  during  suckling,  and 
likelj  to  proceed  to  suppuration.  The  extract  is  to  be 
gentlj  ameared  on  nearly  the  whole  breast,  around  the 
nipple,  and  in  leas  than  twenty-fonr  hours  tlie  pain  and 
awcUing  aobaide,  the  hreast  becomes  emptied,  and  tlie 
aecvetion  of  milk  appears  to  cease  in  it  for  a  time,  and  all 
danger  of  anppnration  is  averted.  Purgatives  in  the  mean- 
time ahonld  be  given.  Several  papers  on  tlie  subject  hare 
appeared  in  the  '  Lancet,'  corroborative  of  its  efficacy  in 


Dom, — Of  the  powdered  leaves  or  extract,  gr.  4  to  gr.  j ; 
and  sometimes  may  be  extended  to  gr.  ij. 
Of  the  tinctnre  n^v  to  nixx. 

If  Belladonna  be  taken  in  over-doses  by  mistake,  it 
causes  the  following  symptoms:  great  dilatation  of  the 
pupil,  heat  and  dryness  of  the  fauces,  uneasiness  at  the 
stomach,  nausea,  ineffectual  efforts  to  vomit,  pain  in  the 
bowels,  vertigo,  delirium,  a  feeble  pulse,  cold  clammy 
peiapiration,  subsultus  tendinum,  convulsions,  and  some-  * 
times  death.  It  paralyses,  in  a  great  degree,  the  nervous 
system,  rendering  the  body  insensible  to  the  usual  im- 
presaions.  The  treatment  to  be  pursued,  is  first  to  empty 
the  stomach,  either  by  the  stomach-pump  or  emetics, 
which  latter  must  be  of  the  stimulating  kind,  such  its 
sesqnicarbonate  of  ammonia  or  mustard.  Then  a  purgative 
should  be  administered,  and  stimulants  as  ammonia  or 
brandy,  in  proportion  to  the  degree  of  prostration.  In  the 
intestinal  canal  it  leaves  traces  of  inflammation,  although 
its  action  is  more  that  of  a  narcotic  than  that  of  an  acrid 
poison. 

Frep. — Extr.  Belladonnoe, — Ung.  Belladonnae,— Tr.  Bel- 
donnse. 

BENZonrux. 

An  exudation  from  the  Sttrax  Benzoimum. 

Thia  tree,  a  native  of  Sumatra  and  Java,  growa  rapidly 
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and  attains  t  considerable  sixe.  When  aboat  six  jtwn  old, 
the  stem  of  it  is  wounded,  and  the  juice  flowing  o«t  be- 
comes hardened,  and  forms  the  Benzdin  of  commerce.  The 
best  Benzoin  exhibits  a  mixture  of  white  masses,  somewhat 
like  tears  embedded  in  a  rather  browner  aabstanoe.  The 
darkest  coloured  is  most  impure. 

Benzoin,  improperly  named  6um4>enjamin,  (as  there  ii 
no  gum  in  it,)  is  a  brittle  solid,  with  a  pleasantly  fragrant 
odour,  but  little  taste,  leaving  a  sensation  of  heat  and 
irritation  about  the  fauces.  It  is  entirely  soluble  inalcohol, 
from  which  water  will  cause  its  separation,  with  a  milky 
appearance.  To  boiling  water  it  imparts  Benzoic  add, 
which  amounts  to  about  13  per  cent. ;  the  rest  of  it  is 
chiefly  resin,  with  a  trace  of  volatile  oil  and  eztracdTe 
matter. 

Atedical  Properties, — Stimulating  expectorant,  bat  very 
rarely  used,  except  to  procure  Benzoic  acid.  It  is  oeet- 
sionally  burnt  in  rooms,  on  account  of  its  agreeable  odoor, 
and  is  a  frequent  ingredient  in  pastilles.  It  is  an  ingredient 
in  the  Tinct.  Benzoini  Comp. 

Doit. — Gr.  X  to  gr.  xx. 

Prep, — Acidum  Benzoicum, — Tr.  Benzoini  Comp, 

BEBOAMn  OLEUIL 

Oil  of  Bergamot,  distilled  from  the  rind  of  die  fniit  of 
Citrus  Limetta.  Beroamium. 

This  variety  of  Citrus  is  a  native  of  Asia,  and  now 
cultivated  in  Italy,  and  some  other  parts  of  South  Europe. 
The  rind  of  the  fruit  only  is  valued.  It  contains  a  Tolatile 
oil,  of  a  strong  agreeable  odour,  which  is  extracted  either 
by  distillation  or  pressure.  It  is  of  a  light  yellow  coloar, 
and  has  a  warm  aromatic  taste,  and  is  known,  commer- 
cially, by  the  name  of  Essence  of  Bergamot. 

It  is  not  given  internally  as  a  medicine.     It  is  rarely* 
used  but  to  give  its  odour  to  disagreeable  external  applica- 
tions, such  as  sulphur  ointment  and  some  others. 

BISMUTHUK. 

Bismuth  is  generally  found  in  the  metallic  state,  some- 
times as  a  sulphuret,  and  very  rarely  oxidized.  It  is  ob- 
tained most  abundantly  in  Saxony,  Bohemia,  and  Tran- 
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syltanim,  tnd  sparingly  in  Cornwall.  As  it  fuaes  at  a 
temperainre  of  497^  by  heat,  it  is  easily  removed  from  its 
iropuntiea.  It  combines  with  oxygen  only  in  one  propor- 
tion. MetaHie  Bismuth,  by  being  melted  and  allowed  to 
cool,  gradaally  forms  most  beantifol  cubic  crystals.  It  is 
not  given  i>y  itself  as  a  medicine,  but  is  employed  to  pro- 
care  the  nitrate.  For  pr^aralion  of  Nitrate,  see  Pharmac« 
IxHid. 

Medical  Properties  of  the  Nitrate. — Tonic,  antispas- 
modic, and  sedative,  useful  in  pyrosis,  gastrodynia,  cardi- 
algia,  and  some  spasn>odic  diseases.  Its  action  is  more 
like  that  of  a  sedative  than  a  stimulant,  for  it  does  most 
service  when  there  is  an  excess  of  vascular  action  than  the 
eonirary.  At  aH  events  it  checks  irritability  -of  tlie 
ftomacb,  and  diminishes  the  sensibility  of  the  nerves.  As 
a  tonic»  it  operates  by  bringing  the  vessels  to  their  healthy 
and  natural  standard.  It  may  be  given  in  pills,  or  sus- 
pended in  liquids  by  mucilage.  It  is  liable  to  make  the 
evacuations  very  black. 

It  is  employed  as  a  cosmetic  under  the  name  of  Pearl- 
white. 

Dose, — 6r.  iij,  gradually  increased  to  3^. 

If  it  is  taken  in  very  large  doses,  it  lowers  the  vitality  of 
parta  of  the  stomach,  reaction  and  inflammation  ensue, 
lometimes  to  a  highly  dangerous  extent.  There  is  no 
treatment  peculiar  for  poisoning  by  this  substance.  It 
must  be  managed  by  emetics,  purgatives,  and  demulcents. 

BOBAX« 

The  Biborate  of  Soda. 

Borax  is  procured  from  the  impure  salt,  which  is  im- 
ported under  the  name  of  Tincal ;  it  occurs  in  small  quan- 
litiea  in  Europe,  most  abundantly  in  Persia  and  Thibet,  in 
lakes,  from  which  it  is  separated  by  evaporation.  The 
impure  Borax  concretes  on  the  margins  of  these  lakes,  and 
is  dug  up  in  lumps.  It  is  then  in  masses  generally 
greenish,  or  rather  yellow,  covered  with  an  earthy  coating, 
greasy  to  the  touch,  and  with  an  odour  like  soap.  This 
greasiness  is  owing  to  fatty  matter,  combined  with  the 
loda.  Another  variety  of  Borax  is  imported  from  China, 
in  a  more  purified  state. 
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In  France,  Borax  hat  been  made  by  adding  the  acid  to 
Boda.  The  acid  is  procured  in  Italy,  where  it  exists  in 
some  lakes,  especially  in  Tuscany.  This  liquid  ia  heated 
with  carbonate  of  soda  in  excess,  and  the  aokition,  on 
evaporation,  yielda  crystals  of  Borax. 

It  is  a  white  salt,  generally  crystallixed  in  hezahednl 
prisms,  terminating  in  triangular  pyramids.  It  has  a 
swecti»h,  feebly  alkaline  taste,  and  has  aa  alkaline  action 
on  test  papers,  is  soluble  in  twelve  times  ita  weight  of  cold, 
and  in  twice  its  weight  of  boiling  water. 

It  has  the  property  of  rendering  bitartrate  of  potaah  very 
soluble,  forming  a  combination  with  it,  named  solable 
cream  of  tartar,  much  used  in  some  countries  as  a  medi- 
cine. This  compound  is  soluble  in  its  own  weight  of  eokL 
and  in  half  its  weight  of  boiling  water. 

Borax  consists  of — 

2  bortcic  tciil  2  x  35  «=  70 

I  sods  =  32 

102 
10  water  10  x     9  =  90 

Atomic  nnmber  wben  cryittUized    .    .  192 

It  is  consequently  a  biborate,  and  might  be  expected  to 
possess  an  acid  reaction ;  this  is  not  tue  case,  in  conao- 
quence  of  tlie  feeble  nature  of  boracic  acid,  which  ia  nnaUe 
to  overcome  the  alkaline  nature  of  soda. 

Medical  Uses, — It  is  not  given  much  internally.  It  hu 
been  recommended  in  nephritic  or  calculous  affections,  in 
which  there  is  an  excess  of  uric  acid,  in  doses  of  half  a 
drachm  to  a  drachm.  It  is  said  to  be  diuretic,  and  eren 
emmenagogue.  Some  assert  that  it  stimulates  the  ntenis 
like  ergot  of  rye.  I  have  tried  it,  but  without  the  least 
effect.  We  now  employ  it  in  aphthae,  aa  what  is  called  n 
detergent,  in  the  form  of  Mel  Boracis.  It  haa  a  cooling 
effect  upon  parts  to  which  it  is  applied,  and  when  swal- 
lowed by  children,  is  likely  to  do  them  more  good  than 
when  only  allowed  to  touch  the  parts  of  the  mouth.  It  is 
considered  to  be  a  solvent  of  the  epithelium,  and  ia  reoom- 
mended  to  be  applied  to  the  skin  in  solution  to  remove 
freckles  from  the  face. 

Dose, — 5s8  to  3|j. 

Prep. — Mel  Boracis. 
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BKOKOnUlL 

Symb.,  Br. 

Brmmne  is  an  elemcDtary  substance,  found  in  sea-water, 
and  io  numy  saline  springs  in  various  parts  of  the  world. 
It  is  commonlj  associated  witfa  magnesium,  sodium,  or 
potaasian. 

It  is  procured  generally  from  brttem,  which  is  the  resi- 
due of  sea-water,  after  removing  chloride  of  sodium,  and 
the  sulphate  of  magnesia.  If  chlorine  be  passed  into  this, 
it  decomposes  the  bromide  of  magnesium,  uniting  with  the 
magnesium,  and  setdng  free  the  bromine,  which  may  be 
taken  vp  by  ether,  or  distilled  over  into  a  cool  receiver. 
Another  plan  is  to  add  to  bittern  sulphuric  acid  and 
peroxide  of  manganese,  in  which  case,  part  of  the  oxygen 
of  the  manganese  combines  with  the  magnesium  to  form 
magoesia,  the  bromine  is  liberated  and  distilled  over  into 
eold  water,  in  which  it  sinks,  and  we  have  sulphates  of 
manganese  and  magnesia  in  the  retort. 

Bromine  is  a  liquid  of  a  deep  reddish-brown  colour.  It. 
is  much  heavier  than  water,  in  which  it  is  usually  kept  to 
prevent  its  rapid  vaporization.  It  has  a  strong  smell  and 
taste,  boils  at  117^;  its  vapour  very  much  resembles  nitrous 
acid  gas;  it  is  sparingly  soluble  in  water,  more  so  in 
aleohol,  most  in  ether;  with  starch  it  forms  a  yellow 
compound ;  it  corrodes  the  skin,  and  gives  to  it  a  yellow 
stain.  In  its  compounds,  there  is  great  analogy  between 
it  and  iodine. 

Medical  Use9, — Up  to  the  present  time,  it  has  not  been 
extensivdy  tried  for  medical  purposes.  It  appears  to  be 
very  like  iodine  in  its  effeets  upon  the  body  ;  chiefly  acting 
en  the  lymphatic  and  glandular  system ;  one  reason, 
'  perhaps,  for  not  employing  it,  is  its  great  price,  and  the 
non-necessity  of  another  remedy,  which  promises  the  same 
elfeets  as  iodine,  but  at  the  same  time  less  manageable.  A 
salt  of  it  was  ordered  in  the  previous  London  Pharma- 
eopoeia,  the  Bromide  of  Potassium,  but  is  omitted  in  the 
present  one  of  1850.  This  crystallizes  in  cubes,  and 
closely  resembles  the  iodide  of  potassium.  It  may  be  given 
in  about  the  same  doses,  that  is,  the  moderate  doses  em- 
ployed by  many,  not  such  quantities  as  half  a  drachm  to 
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two  drAchras.  lu  compoanda  with  mercmy  ha^e  be» 
givcD  OD  the  CoDtineot.  They  are  powerful  reme^firs,  ind 
demand  almost  as  mach  caatioQ  aa  the  hichloride  of 
mercury.  When  taken  in  exceaa,  albumen  famiahes  the 
best  antidote. 

Do9e  of  the  Bromide  of  Potaaainm— 6r.  ij  -to  gr.  x. 

The  quantity  of  a  quarter  of  a  grain  to  1  gcain  of  bromine^ 
may  be  taken  diasoWed  in  ether. 

BUUMU. 

The  leaTes  of  Barosma.  Sbrratifolta. 

This  is  a  very,  pretty  shrub,  growing  about  (hree  or  foir 
feet  high  ;  a  native  of  the  Cape  of  Good  Hope.  The  leaici 
only  are  officinal. 

Properties.  — The  Bachu  leaves  bear  aome  reaembkaee 
to  those  of  Uvse  Ursi,  but  are  generally  longer,  broader,  and 
thinner  ;  they  are  notched  at  their  edgea,  dotted  and  pale 
on  their  under  surface.  Their  odour  is  atrong  and  aone- 
what  aromatic ;  the  taste  bitterish  and  somewhat  reaembling 
that  of  the  mints.  Cadet  de  Gassioourt  analyaed  them, 
and  discovered,  in  1009  parts — 

A  light  brawniflh  volatile  ofl    .  ^'€ft 

Gum 211-7 

Extractive 51-7 

Chloropbylle 11 

Resin 21M 

Water  and  alcohol  extract  the  active  matter,  which  ii 
chiefly  the  oil  with  extractive. 

Medical  Properties. — Gently  atimnlant,  diuretic,  and 
sometimes  diaphoretic.  The  use  of  them  was  discovered 
from  the  Hottentots,  who  employ  them  in  several  diaeaset. 
They  are  chiefly  given  in  comphuntsof  the  urinary  organs, 
•uch  aa  catarrh  of  the  bladder,  in  gravel,  morbid  irritation 
of  the  bladder  and  urethra,  and  retention  or  incontinence 
of  urine  from  a  loss  of  tone  in  the  parts  connected  with  its 
evacuation.  They  have  also  been  recommended  in  chronic 
rheumatism,  and  lately  as  a  remedy  for  gonorrhoea,  taken 
internally  as  a  substitute  for  Copaiba.  They  may  be  given 
in  powder,  infusion,  or  tincture. 

J)oee. — Of  the  powdered  leaves,  9j  to  5sa. 

Prep. — Inf.  Buchu. 
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CAJOTTTPL 

1  cBftilled  from  the  leaves  of  the  Melaleuca 

a  small  tree,  growing  in  the  Molacca  islands. 

chiefly  prepared  in  Amboyna  and  Borneo,  and 
d  from  the  East  Indies  in  glass  bottles.  As  it  is 
^med  in  the  East,  and  the  supply  of  it  is  not  very 
*  price  of  it  is  necessarily  high. 
les. — -"Very  fluid,  transparent,  with  a  bluish-green 
strong  camphorous  odour,  and  a  warm  taste.  It 
»lati1e,  sp.  gr.  '978,  und  it  burns  without  leaving 
lie.  The  green  colour  has  erroneously  been  attri- 
the  copper  vessels  in  which  it  has  been  distilled. 
of  copper  can  be  discovered  by  tests.  The  colour 
on  the  presence  of  chlorophylle.  This  oil  is 
lly  adulterated  with  oil  of  rosemary  or  turpentine, 
ted  with  camphor. 
U  Properties — Highly  stimulating,  producing  a 

of  wramth  internally,  and  increased  fulness  and 

the  heart  and  arteries.  It  has  been  given  in 
retty  freely,  and  may  be  used  in  colic,  in  chronic 
im,  spasms  of -the  stomach  and  bowels  in  the 
)f  inflammation,  and  is  an  elegant  adjunct  to 
iona.  Medicinally,  it  is  most  consumed  in  the 
es. 

-xt\}  to  n\,v,  suspended  in  a  draught  by  mucilage, 
on  a  lump  of  sugar. 

CALAHIVA* 

ne,  the  impure  Carbonate  of  Zinc,  The  term 
is  also  applied  to  the  silicate  of  zinc ;  but  the 
!  only  is  officinal.  It  is  found*  at  Carinthia, 
,  and  very  abundantly  in  England.  It  exists  in 
JT  earthy  masses,  sometimes  crystallized,  variable 
•,  either  greyish,  or  greyish-yellow  or  browo. 
^stallized  it  is  a  compound  of — 

1  carbonic  acid    =:  22 
1  oxide  of  zioc    =41 

M 
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In  tlie  compact  Rtate,  it  is  combined  witli  water,  and 
some  impurities.  By  being  heated,  some  carbonic  acid 
is  evolved 4  and  by  elutriation  the  Calamine  is  obtained  in 
the  form  of  an  impalpable  powder,  consisting  of  oadde  of 
zinc  with  a  little  carbonate,  and  a  small  portion  ef  the 
impurities. 

Calamine  i«  only  used  externally  in  the  treatneBtof 
ulcers.  It  is  spriulded  on  them  as  an  exsiccant  or  abaorbeat, 
or  in  the  form  of  an  ointment,  known  as  Turner's  Cerate. 
This  ointment  is  of  use  during  the  granulation  of  laice 
ulcerations  from  burns,  appearing  to  stimulate  very  genaj 
the  vessels  to  a  healthy  action. 

Prep. — Ceratum  Calaminse. 

CALCn  CHLOEIDVIE. 

Chloride  of  Calcium  is  made  by  adding  hydrocUarie 
acid  to  chalk,  in  which  case,  chlorine  unites  with  the 
calcium  forming  the  chloride,  the  oxygen  of  the  lime  with 
the  hydrogen  of  the  hydrochloric  and  forms  water,  and  the 
carbonic  acid  is  set  free  by  heat ;  the  chloride  is  obtained 
in  an  anhydrous  state. 

Formiilt  Ca,  CI. 

This  substance  is  usually  kept  in  the  form  ef  while 
aemi- transparent  amorphous  flattened  masses,  but  may  he 
obtained  crysullized  with  6  eq.  of  water.  It  has  a  great' 
affinity  for  water,  is  very  soluble  in  that  liquid,  and 
absorbs  water  rapidly  from  the  atmosphere,  whence  it  is 
sometimes  used  for  hygrometrical  purposes.  It  is  chiefly 
used  in  chemistry  and  pharmacy  for  the  purpose  of  ab- 
sorbing water,  in  drying  gases,  and  rectifying  some  liquids. 
It  was  formerly  used  as  an  idterative,  and  much  esteemed 
in  the  treatment  of  scrofula  and  rickets ;  but  is  now 
scarcely  ever  prescribed. 

CALCI8  HTDKAEL 

Hydrate  ef  Lime,  or  lime  recently  slaked  by  water. 

Lime  has  a  great  attraction  for  water ;  when  water  is 
added  to  it,  it  combines  with  the  lime  and  becomes  solid, 
the  lime  at  the  same  time  crumbling,  and  a  vast  quantity 
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of  tet  »  fiwngaged,  more  tbtn  BiiiBcieiit  to  boil  water, 
and  vbiA  k  made  available  aometimes  for  purposes  of 
cookeij.  Daring  this  action,  a  white  cloud  rises ;  this  is 
witcrj  vmmr  or  atcani»  carrying  np  with  it  some  particles 
of  fine.  This  hydrate  soon  attracts  carbonic  acid  from  the 
sir,  iDd  is  conTcrted  iDto  chalk.  Hydrated  Kme  is  chiefly 
iic^ibr  pharmacaatical  purposes. 

CAIX. 

JUae  freah  burnt. 

Lime  does  not  exist  in  a  pure  state,  but  is  found  associated 
vith  carbonic  and  sulphuric  acid ;  with  the  former  it  forms 
loMrtODe*  cbalkp  and  marble;  with  the  latter,  alabaster 
ssd  gjpsom,  which*  by  burning,  constitute  plaster  of  Paris. 
Whca  the  carbonates  are  exposed  to  a  white  heat,  the 
cuboaic  aeid  is  expelled,  and  the  oxide  of  calcium  remains. 
U  is  obtained  most  pure  from  white  marble ;  that  from 
cQwaoa  limestone  often  contains  some  alumina,  silica, 
aidesf  iron,occasional]y  magnesia  and  oxide  of  manganese. 
The  liae  from  sheila  contains  a  portion  of  magnesia, 
pkoipbale  of  lime,  and  a  trace  of  oxide  of  irpn. 

It  it  soluble  in  about  700  times  its  volume  of  water  at 
W ;  and,  contrary  to  a  general  law,  is  more  soluble  in 
cold  than  in  hot  water. 

Cimpoiiiion : 

I  oxygen  =   8 
1  caldum  =s  20 

28 
Formnlt  Ct  0. 

Meikal  Properties. — Escharotic  and  antacid.  It  is 
^little  nsed  by  itself.  Internally  it  is  given  in  the  form 
of  ttme-water,  in  dyspepsia ;  it  is  also  said  to  be  good  in 
vonn  cases,  hy  dissolving  and  removing  the  mucus  from 
tk  intestines :  it  is  given  in  some  calculous  diseases,  in 
nckets  or  mollities  ossium,  and  in  scrofula. 

iV».— Linimcntum  Calds, — Liq.  Calcis, — Pottassa  cum 
Gdee. 
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CALX  CHLOBINATA.    (^"'^  Dbcomfositions;^ 

CALTTMBA. 

The  sliced  root  of  the  Cocculcs  Palmatus. 

This  plant  is  a  native  of  Mozambique,  on  the  eastern 
coast  of  Africa,  where  it  grows  spontaneously  in  great 
abundance.  Its  root  is  perennial.  The  stem  is  annual 
and  climbing,  bearing  large  palmated  leaves.  The  root  is 
dug  up  in  the  dry  weather,  and  the  fusiform  offsets  are 
selected,  which  are  less  fibroue  and  woody  than  the  larger 
primary  root.  These  are  cut  into  slices  and  carefully  dried 
in  the  shade.  The  drug  is  imported  from  India,  whither 
it  is  carried  by  the  Portuguese.  It  derives  its  name  either 
from  having  been  supposed  to  be  a  native  of  Colombo  in 
Ceylon,  or  from  Calumb,  said  to  be  the  Mozambique  name 
for  the  root. 

Qualities.— It  is  usually  in  flat  circular  pieces,  of  a 
yellowish  colour  internally,  brown  externally.  They  are 
thinnest  in  the  centre,  and  are  nnirked  with  concentric 
circles,  and  radiating  lines.  The  brightest  pieces  are  pre- 
ferred, which  are  compact  and  uniform,  and  not  worm- 
eaten.  Tlie  odour  is  slightly  aromatic;  the  taste  very 
bitter,  and  more  so  the  cortical  part.  It  is  brittle,  and 
easily  pulverized  ;  it  absorbs  moisture  from  the  air,  and  is 
apt  to  undergo  decomposition. 

By  analysis,  M.  Blanche  found  in  it — 

An  azotized  substance ;  a  bitter  principle  (Calumbin),  not  precipitated 
by  metallic  salts ;  two  thirds  of  its  weight  of  starch  ;  a  small  portioa  of 
volatile  oil ;  salts  of  lime  and  potash ;  oxide  of  iron ;  silica. 

The  virtues  of  the  root  are  extracted  by  boiling  water 
and  alcohol.  The  infusion  undergoes  decomposition  very 
speedily  in  hot  weather,  and  should,  therefore,  be  made 
fresh  everyday. 

Some  years  ago,  Calumba  root,  being  very  dear,  was 
much  adulterated.  This  is  not  the  case  at  present,  as  the 
adulterating  substances  are  very  easily  detected,  both  by 
the  external  appearance  and  the  aid  of  chemistry.  The 
roots  were  those  of  Bryony,  Costus  Indicus,  and  Frasera 
Walteri.     Real  Calumba  is  readily  distinguished  by  the 
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effect  of  tincture  of  iodine  upon  it,  prodiiciijg  a  bine-black 
colour,  and  Dot  afibrding  any  precipitate  witii  the  salts  of 
iron. 

Medical  Properties, — Cahimba  is  a  very  mild  tonic,  and 
maj  be  giTcn  in  atages  of  diseases  when  other  tonics  are 
ioadmissible.  It  allaTB  irritation  of  the  stomach  and 
bowek,  pntlyr  perhaps,  by  the  starch  in  it ;  hence  it  is 
mtfal  \m  checking  vomiting,  in  the  diarrhoeas  of  infants, 
10  ehoiera  and  dysentery.  As  a  tonic,  wliilst  the  stomach 
is  still  weak,  it  is  useful  after  fevers,  for  it  acts  without 
itimiilating  or  constipating  the  bowels.  Its  infusion  is  a 
goed  Tehicie  for  the  salts  of  iron. 

HMe  of  the  powder. — Gr.  x  to  5ss* 
Infusion,  ^ss,  ter  die. 

Frep, — Infusum  et  Tinctura  Calumbse. 

CAMBOOIA. 

Ganboge  is  the  gum  resin  obtained  from  an  uncertain 
species  of  Gabcinia. 

The  tvee  usually  described  as  yielding  this  substance 
grows  in  Siam  and  Gochin-China.  The  drug  is  obtained 
by  breaking  off  the  leaves  and  young  shoots,  from  which 
the  jnice  issues  in  drops,  and  gradually  thickens  and 
becomes  solid.  When  it  has  attained  to  a  necessary  con- 
Mtence  it  is  rolled  into  cylinders,  and  wrapped  up  in 
leaves.  Sometimes  the  juice  is  received  into  the  hollow  of 
the  bamboo,  and  becomes  cylindrical,  and,  as  it  contracts 
by  drying,  it  hss  a  hollow  left  in  its  centre.  It  is  imported 
from  Canton  and  Calcutta. 

Gamboge  is  brittle,  with  a  smooth  conchoidal  fracture ; 
its  powder  has  a  bright  yellow  colour.  It  has  no  smell 
ud  little  taste,  but  leaves  a  sensation  of  burning  heat  in 
the  fauces.     In  100  parts  Braconnot  found — 

Gum 19*5 

Imparities 0*5 

Retio,  with  colouring  mttter  .    80 

100 

Unlike  most  other  gnm-resins,  it  contains  no  essential 
ofl.  Triturated  with  water,  it  forms  a  bright  yellow  liquid, 
from  which  the  resin  will  gradually  be  deposited.     It  is 
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almost  entirely  soluble  in  alcohol ;  and  is  taken  vp  idao  hj 
alkaline  solutions,  from  which  it  is  par^aUy  precipitaled  by 
acidR. 

Medical  Properties. — Drastic  and  hydragogne,  eatfasitie, 
and  somewhat  diuretic.  In  large  doses  it  is  apt  to  diaagice 
with  the  stomach,  and  cause  vomiting.  It  ia  aometioMt 
given  in  worm  cases,  mostly  for  tAoia ;  and*  in  the 
treatment  of  dropsies,  in  combination  with  jalap  or  hitar- 
trate  of  potash.  From  its  ready  aolubility  it  operates 
freely  upon  the  small  intestines,  and  hence  ia  on  esoeUent 
substance  to  combine  with  aloes,  which  acta  principolly  on 
the  larger  bowels :  besides  this,  they  appear  to  modify  the 
action  of  each  other.  The  compound  Gamboge  pill  of  the 
Pharmacopceia  is  particularly  mild  and  agreeable  in  iti 
operation. 

Dose. —  Gr.  iij  to  gr.  vj,  and  gradually  may  be  increased 
to  ten  grains. 

Prep. — Pil.  Cambogiae  Composita. 

CAMPHOKA. 

Camphor,  a  substance  obtained  from  the  Cahpboia 
Officinalis,  alias  Laurds  Camphora. 

The  tree  wliich  is  mentioned  as  affording  Camphor  ia  not 
the  only  one,  as  it  is  also  procured  from  the  Dryobalanc^ 
Camphora.  It  is  likewise  found  in  the  root  of  the  Lannis 
Cinnamomum,  in  the  Sassafras,  and  in  the  oils  of  moat  of 
the  Labiatse,  yet  in  so  small  a  quantity  that  it  woald  not 
recompense  for  the  trouble  of  extraction.  The  Lannu 
Camphora  ia  a  large  handsome  tree,  growing  freely  in 
China  and  Japan,  and  other  parts  of  Eastern  Asia.  liirongh 
all  parts  of  it.  Camphor  is  diffused,  and  ia  obtained  by 
sublimation  from  the  trunk,  root,  and  branches.  All  these 
parts  are  cut  into  chips,  then  placed  with  a  little  water  in 
iron  vessels,  surmounted  by  earthen  capitals,  furnished 
with  a  lining  of  rice-straw.  A  moderate  heat  is  applied, 
and  the  Camphor  rises  and  is  condensed  upon  the  straw. 

The  Dryobalanops  Camphora  is  a  very  large  tree,  grow- 
ing sometimes  as  high  as  100  feet.  It  is  found  in  Sumatra 
and  Borneo.  Camphor  is  found  in  its  trunk,  in  masses 
sometimes  as  thick  as  a  man's  arm,  but  this  ia  compara- 
tively rare ;  the  quantity  obtained  from  a  very  large  tree, 
after  much  labour,  very  seldom  exceeds  twenty  ponnda  in 
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weight.  The  old  trees  contain  the  greatest  proportion ;  the 
Toong  trees,  by  incision,  yield  a  volatile  camphorons 
liqiiidy  named  in  the  East,  Oil  of  Camphor,  and  much 
esteemed ;  very  little  camphor  of  commerce  proceeds  from 
this  tree. 

Camphor  is  brought  to  this  country  from  Calcutta, 
Balam,  and  Canton ;  most  of  it  being  derived  from  China 
SDd  Japan.  In  the  crude  state,  as  imported,  it  is  in 
granolair  masses  of  a  dirty  white  colour,  and  mixed  with 
extraneous  matters.  For  medical  use,  it  requires  to  be 
refined.  For  this  purpose,  it  is  mixed  with  quicklime  and 
exposed,  in  a  glass  or  earthenware  vessel,  in  a  sand-bath  to 
a  gradually  increased  heat,  by  which  it  is  melted  and  after- 
wards passes  in  vapour  into  receivers,  where  it  condenses. 
Thus  refined,  it  is  in  large  hemispherical  cakes,  one  or  two 
inches  thick,  perforated  in  the  centre. 

Quaiitie9. — Its  odour,  appearance,  and  volatility,  are 
well  known  to  every  one.  It  is  pulverized  with  difficulty, 
unless  a  small  portion  of  rectified  spirit  be  added,  which 
greatly  facilitates  it.  Sp.  gr.  "985.  Water  dissolves  a  very 
small  quantity  of  it,  scarcely  a  grain  in  an  ounce.  Its 
solubihty  in  this  liquid  is  increased  by  the  addition  of  a 
little  sugar  or  magnesia.  Alcohol  dissolves  about  75  per 
cent,  of  its  weight,  which  is  precipitated  on  the  addition  of 
water.  It  is  also  soluble  in  ether,  fixed  and  volatile  oils, 
strong  acetic,  and  the  dilute  mineral  acids.  It  is  now 
described  as  a  compound  of  oxygen,  with  a  hydrocarbon, 
named  Camphine. 

Medical  Properties, —  Stimulant,  antispasmodic,  diapho- 
retic, and  possibly  antiseptic.  As  a  stimulant,  it  shows  its 
effects  more  on  the  nervous  than  vascular  system,  causing 
exhilaration  of  spirits,  whilst  the  pulse  is  only  rendered 
fuller,  but  not  harder  or  more  frequent.  When  there  is 
excessive  irritation  from  protracted  excitement,  or  abuse  of 
stimulants,  camphor  appears  to  have  a  soothing,  sedative, 
tranquillising  action.  As  a  general  rule,  it  is  more 
beneficial  when  there  is  debility  of  body  than  when  there 
ia  plethora  or  inflammatory  action,  with  lockcd-up  se- 
cretions. The  diseases  in  which  it  is  best  given  are,  the 
latter  stages  of  typhoid  fevers,  confluent  smallpox,  remit- 
tent fevers  of  hot  climates,  rheumatism,  dysmenorrhocn, 
some  forms  of  mania,  delirium  tremens,  and  irritation  of 

7 
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the  urinarj  paataget,  especially  audi  at  allenda  the  oae  of 
eantharides. 

If  camphor  be  gi?eii  in  too  larg;e  dose«»  it  prodacei 
dangerous  symptoms,  part  of  them  such  as  arise  fron 
irritADt  poisons.  These  symptoms  are  naosea,  vomiting, 
anxiety,  faintueas,  vertigo,  deHriam,  inaensibility,  corns, 
convulsions,  sometimes  death.  The  remedies  recommended 
are,  copious  demulcents,  with  a  pretty  free  use  of  opiom. 

Camphor  is  used  witli  other  medicines,  with  the  intention 
of  increasing  or  modifying  their  action.  It  helps  to  prevent 
the  unpleasant  lieadache  consequent  upon  taking  opiates. 
It  makes  senna  act  more  pleasantly,  and  some  say  mere 
powerfully.  The  modus  operandi  of  camphor,  in  increattag 
the  power  of  other  remedies,  is  not  very  clear.  Sobm  ssy 
that  it  stimulates  the  absorbents  to  take  up  more  of  (be 
active  principle;  others,  that  it  relaxes  the  exhalaati^ 
which  allow  more  fluid  to  escape  ;  others  refer  its  operatioa 
to  its  stimulating  action  on  the  capillary  and  exhalaat 
vessels.  It  is  said  to  promote  the  absorption  of  mercnry, 
when  rubbed  ou  the  surface ;  and  this  is  also  referred  to 
excitation  of  the  absorbents.  Externally  used^  it  is  s 
local  anodyne,  dissolved  in  spirit  or  oil,  and  combined  vith 
laudanum.  In  this  form,  it  relieves  in  gout,  rheumatiBin, 
and  chordee  ;  and,  in  the  form  of  enema,  it  allaya  teneamis 
in  cases  of  worms  or  dysentery. 

To  obtain  the  full  effects  of  camphor,  it  may  be  given  io 
pill  or  in  solution.  The  pill  is  not  so  eligible,  as  some 
time  may  elapse  before  all  the  camphor  is  brought  io 
contact  with  the  coats  of  the  stomach.  A  better  plan  is, 
to  triturate  the  camphor  with  a  few  drops  of  spirit,  then 
with  mucilage,  and  afterwards  water;  or  some  camphor 
may  he  dissolved  in  almond  oil,  aided  by  heat;  and  a 
proper  quantity  of  it,  triturated  with  mucilage  or  the  yolk 
of  an  egg,  may  be  held  in  suspension  and  in  a  minutely 
divided  state ;  so  that  when  taken,  the  whole  of  it  im- 
mediately exerts  its  action  upon  a  large  portion  of  the 
stomach.  Camphor  mixture  is  very  weak,  and  is  only 
used  as  a  vehicle  for  other  remedies.  When  it  ia  wished 
that  camphor  should  determine  to  the  skin,  it  is  better  to 
combine  with  it  tartar  emetic,  ipecacuanha,  or  nitre. 

Doie. — Gr.  v  to  g.  x  or  xv. 

Of  the  Camphor  Mixture,  jjss.  to  Jij* 
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Frtp. — ^Lio.Camph., — Lin.  Campb.  Comp., — Lin.  Hyd. 
Comp., — ^Lin.  Saponis, — Lin.  Terebinthinae, — Mist.  Cam- 
pbone^ — TEnct.  Campbone, — Tr.  Campb.  Comp. 

CABELLA. 

Hie  bark  of  tbe  Cakella  Alba. 

Thk  is  a  tree  wbicb  grows  naturally  in  Jamaica  and 
otber  West  Indian  Islands,  easily  distinguished  from  otber 
foiest  tfeea  by  tbe  ligbt  colour  of  its  bark.  Tbe  drug  is  tbe 
bark  of  the  brandies  deprived  of  epidermis,  and  carefully 
dried  in  tbe  sbade.  It  is  in  pieces  of  variable  thickness 
and  length,  generally  quilled,  has  an  aromatic  odour, 
aomevbat  like  cloves,  and  a  warm  pungent  taste.  Boiling 
water  ezlracts  one  foarth  of  its  weight,  but  does  not  take 
Qp  the  warm  aromatic  principle.  It  yields  its  virtues  to 
alcohol,  wbicb  is  rendered  milky  by  tbe  addition  of  water. 
Its  eonatituentB  are — 

Volstile  oil;  sweet  siihstsnce resembling  insnnite;  bitter  extractWe ; 
resiii ;  gom ;  starch ;  albumen ;  saline  sub.stances  in  small  quantity. 

The  bark  of  the  Drymis  Winter!,  or  Wintera  Aromatica, 
is  Bometimes  mixed  with  and  mistaken  for  Canella.  Winter's 
bark  contains  tannin  and  a  little  oxide  of  iron,  which  are 
not  foand  in  Canella. 

Medical  Properties, — A  warm  aromatic,  seldom  or  never 
preacribed  alone.  It  is  given  most  in  combination  with 
sloes,  to  render  it  more  palatable  and  pleasant  in  its 
operation. 

DoMt, — Gr.  X  to  gr.  xv. 

Prep, — Vin.  Aloes. 

CAHTHABIS. 

Caktbaris  Vesicatoria.  Class,  Insecta.  Order,  Cole- 
opterse.  Family,  Trachelides.  Tribe,  Can tharideee.  Latreille. 
Spanith  Fly, 

This  insect  is  about  eight  to  ten  lines  in  length,  by  two 
or  three  in  breadth,  and  of  a  brilliant  green  colour.  When 
slive,  these  insects  have  a  powerful  odour,  by  which  swarms 
of  them  can  be  known  even  at  some  distance.  They 
frequent  some  trees  in  preference,  as  the  white  poplar. 
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privet,  asb,  elder,  and  lilac,  upon  the  leaTea  of  which  thej 
feed.  They  are  found  in  Spain,  Sooth  of  Italy,  aad 
Western  part  of  Asia.  They  make  their  appearance  in  May 
and  June,  at  which  time  they  are  generally  collected,  aad 
are  taid  to  be  moat  active  at  the  period  of  copulatioa. 
The  plan  of  collecting  them  is  to  shake  the  tree  in  the 
morning,  from  which  the  insecta  fall,  having  beea 
benumb  by  the  cold  of  the  night.  They  are  then  throwa 
into  vinegar  and  water  or  hot  water,  to  be  killed^  and  sab- 
sequently  dried  either  in  stoves  or  by  the  heat  of  the  tu. 
They  are  sometimes  killed  by  burning  aulphar  under  the 
trees  to  suffocate  them. 

Cantharides  come  from  Spain,  Italy,  and  other  parts  of 
the  Mediterranean.  They  have  been  brought  in  eon- 
siderabie  quantities  from  St.  Petersburg,  derived  originaUj 
from  the  southern  parts  of  Russia ;  and,  on  the  authority 
of  Dr.  Thomson,  they  are  brought  most  largely  from 
Adtracan,  mixed  with  another  fly,  the  Melolontha  vitis, 
which  does  not  blister,  and  must  be  carefully  removed 
from  the  blistering  fly. 

Qualities. — Spanish  flies,  when  dried,  preserve  con- 
siderably their  unpleasant  odour,  and  have  an  acrid, 
burning,  urinous  taste.  If  kept  perfectly  dry  they  may 
retain  their  virtues  for  some  time.  Exposed  to  moistme, 
they  soon  putrify,  and  this  most  readily  occurs  when  they 
are  in  a  state  of  powder.  Even  with  care,  they  are  apt  to 
be  attacked  by  mites,  which  consume  the  soft  interior 
parts,  leaving  the  harder  external  portion  uninjured. 
Some  have  erroneously  supposed  that  they  removed  only 
the  inert  portion.  It  has  been  proved  that,  although  the 
part  left  has  vesicating  qualities,  it  is  not  near  so  active  as 
the  sound  fly.  Camphor  does  not  effiectually  preserve  them. 
They  are  said  to  be  protected  more  by  having  been  im- 
mersed in  strong  pyroligneous  acid. 

Robiquet  found  in  Cantharides — 

A  green  oil,  inert;  black  matter,  sol  able  in  water,  imeri  f  veltow 
viscid  matter,  soluble  in  water  and  alcohol,  inert ,-  cantharidin,  the 
active  substance ;  fat,  insoluble  in  alcohol;  phosphates  of  lime  and 
magnesia;  acetic  add,  and  in  the  fresh  flies,  uric  acid;  a  Yolstile 
principle,  procurable  by  distillation. 

Cantharidin  is  a  white  substance,  in  scales  of  a  micaceous 
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inaee.  intolable  in  water  and  cold  alcohol,  bat  soluble 
her,  oils,  and  hot  alcohol.  The  yellow  matter  in  the 
lowefer,  appears  to  render  cantharidin  soluble  in  water 
lid  alcohol,  as  we  find  a  decoction,  or  tincture,  very 
ft  in  ezdting  Tesication.  Cantharidin  is  procured  by 
Dg  first  a  watery  extract  from  the  fly :  then  treating  it 
hot  alcohol  to  take  up  the  cantharidin  with  the  yellow 
T.  The  yellow  matter  is  subsequently  removed  by 
iDg  with  cold  alcohol. 

wiieml  Properties. — As  an  internal  remedy,  Spanish 
re  stimulant  and  diuretic.  Their  action  is  particularly 
sd  upon  the  urinary  organs,  beueficially  in  some  cases 
langeronsly  when  exhibited  in  excessive  doses.  This 
ly  ia  prescribed  in  dropsies  where  there  is  debility, 
Tease  the  secretion  of  urine,  in  gleet,  leucorrhoea,  and 
orrhoea,  incontinence  of  urine  depending  on  debility 
irtial  paralysis  of  the  neck  of  the  bladder.  If  the 
given  be  excessive,  it  will  cause  inflammation  of  the 
ins  coat  of  the  intestinal  canal,  and  a  similar  state  of 
irinary  passages,  attended  with  bloody  urine  and 
P>ry>  great  excitation  of  the  genital  organs,  priapism. 
To  combat  such  symptoms,  copious  diluents  with 
her  and  opium,  are  found  most  useful,  followed  by 
ig  saline  remedies  to  subdue  the  inflammation.  Cases 
a  kind  are  occasionally  met  with  from  an  iniquitous 
listration  of  this  drug,  under  an  impression  that  it 
»  sensual  feelings,  and  many  a  life  has  been  sacrificed 
ch  brutality.     Some  medical  men  are  in  the  habit  of 

the  tincture  of  cantharides  internally  in  hooping- 
I,  bat  on  what  principle  is  not  clearly  stated.  It 
uly  acts  by  revulsion,  that  is,  irritating  the  mucous 
2e  of  the  intestinal  canal,  and  diverting  the  current 
ood  from  the  lungs  to  that  part, 
e  chief  use  of  cantharides  is  in  the  form  of  the  blister 
T,  as  an  external  application.  Thus  employed,  it 
la  a  stimulant,  rubefacient,  and  vesicant.     There  are 

motives  for  its  use,  and  several  modes  by  which  it 
es.  As  a  general  rule,  blisters  are  not  to  be  employed 
i  height  of  inflammatory  action,  nor  until  the  system 
»een  somewhat  reduced  by  depletion.  The  most 
ent  object  in  using  them  is  to  divert  the  current  of 

from  an  adjacent  part,  and  to  direct  the  nervous 
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energy  (o  another  part,  where  the  inflannnatorr  proeeti  ii 
less  iDJarious.  The  irritation  producible  by  them  can  be 
controlled  according  to  oar  wishes,  either  jast  ao  fkt  as  (• 
redden  the  surface,  or  to  produce  an  effusion  of  aeniia, 
and  even  by  protracted  irritation  to  establish  a  snpparatiDg 
surface.  The  vesication  is  effected  by  serous  fluid  being 
thrown  out  under  the  epidermis  from  the  Tesaela  of  the 
cutis  vera,  to  protect  it  fVom  the  further  influence  of  the 
irritant.  The  time  requisite  for  yesication  Taries  with  age^ 
sex,  constitution,  and  the  stage  of  the  disease.  In  general, 
blistering  plasters  may  be  kept  on  adults  for  twelTe  boon, 
but  if  there  is  a  low  state  of  the  vital  powers,  they  will  have 
scarcely  any  action,  even  in  twenty-four  hours ;  hence  a 
vulgar  opinion  that  if  vesication  does  not  occnr  in  severe 
diseases,  the  patient  is  beyond  recovery.  In  children  nd 
delicate  females  they  act  very  speedily,  often  in  the  course 
of  two  hours,  and  in  children  particularly  they  require  to 
be  carefully  watched,  when  used  after  some  severe  and  de- 
pressing diseases,  such  as  measles,  or  scarlatina,  &e.»  for, 
if  left  on  too  long,  they  will  often  occasion  sloughing  of  the 
parts.  A  great  objection  to  the  use  of  this  remecly  is  ike 
tendency  in  some  constitutions  to  occasion  inflanmnatiofl 
of  the  urinary  organs.  To  obviate  this,  the  patient  should 
drink,  previously,  copious  demulcents,  such  aa  almond 
emulsion,  linseed  tea,  or  gruel,  and  the  blistering  plaster 
itself  may  have  a  little  camphor  and  opium  rubbed  on  it, 
or  gauze  or  tissue  paper  may  be  interposed  between  it  and 
the  skin.  Should,  however,  bloody  urine  and  stranguiy 
come  on,  the  remedies  are,  copious  demulcent  drinks  with 
camphor  and  opium,  an  emollient  poultice  applied  over 
the  blistered  surface,  the  use  of  the  warm  bath,  and  an 
enema  of  starch,  with  some  camphor  and  opium.  In 
young  children,  the  plaster  should  be  removed  as  aoon  as 
the  skin  is  reddened,  and  replaced  by  a  mild  poultice, 
which  will  generally  ensure  vesication. 

The  diseases  in  which  blisters  are  employed  are  too 
numerous  to  mention  individunlly.  They  are  useful  in 
typhoid  diseases,  to  stimulate  and  rouse  the  system,  and 
sometimes  to  act  as  counter-irritants.  They  have  been 
employed  in  remittent  and  intermittent  fevers,  to  subvert 
morbid  associations.  By  revulsion,  they  benefit  in  cynanche, 
in  the  inflammatory  diseases  of  the  pulmonary  and  ab- 
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▼iMtra,  and  mre  most  efficftcions  in  chronic 
9,  in  which  it  is  probable  that,  by  drawing  the 
»  tke  surface,  the  sabjacent  weakened  and  over- 
i  fcawls  hare  an  opportunity  of  recovering  their 
alibre,  and  returning  to  their  healthy  functions. 
—Of  the  tincture  zt  to  zzx  minims,  of  the 
i  iy,  gr.  i  to  gr.  j. 

— Acetum  Cantharidis,— Ceratum  Canth.,*-Bmpl. 
-Tinct.  Canth^— Ung.  Canth. 

CAFSICmL 

ernes  of  the  Capsicum  Fastigiatcm. 
irieties  of  capsicum  are,  annual  herbaceous,  plants, 
of  Asia  and  America,  where  they  grow  in  the 
luxuriance.  The  Capsicum  Fastigiatum  or  Fru- 
is  the  species  which  affords  the  Cayenne  pepper, 
ies  of  the  Capsicum  Annuum  are  generally  grown 
It  in  our  country,  and  are  also  much  employed  in 
of  pickle. 

lour  of  Capsicum  berries  is  peculiar  and  somewhat 
,  stronger  in  the  fresh  than  the  dried  state.  The 
icrid  and  burning,  causing  an  intense  heat  in  the 
which  lasts  for  some  time.  The  acrimony,  ac- 
to  the  analysis  of  Braconnot,  depends  upon  an 
esinous  substance,  which  he  named  capncin,  and 
$  extracted  chiefly  by  the  agency  of  ether.  He 
I  it  as  an  oil  or  soft  resin,  of  a  reddish-brown 
rith  an  insupportably  hot  and  pungent  taste.  It 
f  soluble  in  vinegar  and  water,  most  so  in  alcohol, 
ad  oil  of  turpentine.  In  addition  to  capsicin, 
3t  found  in  the  berries — 

ig  matter;  an  ssotized  substance;  gam;  woody  fibre; 
ters. 

lyenne  pepper  used  as  a  condiment,  has  sometimes 
literated  with  the  common  litharge.  The  fraud 
ly  be  discoTered,  by  putting  some  of  the  pepper 
egar,  and  heating  it,  and  then  applying  to  the 
the  ordinary  testa  for  lead,  which  will  instantly 

al  Properties, — Capsicum  is  a  powerful  local  sti- 
and,  in  a  less  degree,  excites  the  system  generally. 
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It  is  usually  giren  to  stimulate  the  stomadi  to  health j  ac- 
tion, as  in  some  forms  of  dyspepsia  and  atonic  goat ,  and 
it  is  combined  with  Quina,  in  intermittenta,  when  there  is 
torpor  of  the  system.  It  is  considered  to  be  useful  widi 
a  vegetable  diet,  in  preventing  flatulent  diatenaion  of  the 
intestines. 

The  most  common  use  made  of  it  with  ua  ia  in  the  fora. 
of  gargle,  in  atonic  states  of  sore  throat,  as  in  ecarlaftini^ 
or  in  a  relaxed  condition  of  the  uvula.  The  gargle  may 
consist  of  from  one  to  two  drachms  of  the  tincture,  to 
twelve  ounces  of  rose-water,  or  may  be  made  by  infusing 
half  a  drachm  of  the  powder  in  a  pint  of  water. 

Dose, — Gr.  ii  to  gr.  v. 

Of  the  Tincture  n^x  to  5m. 

Pr<7>.— Tinctura  Capsici. 

CABBO  AHIMALIS. 

Animal  Charcoal^  prepared  from  bullock's  blood,  flesh, 
or  bones. 

This  substance  is  made  by  exposing  bones  and  other 
animal  substances  to  a  great  boat,  such  as  is  able  to  effect 
destructive  distillation.  A  quantity  of  ammonia  and  car- 
bonic acid  will  pass  off,  and  a  black  carbonaceous  matter 
remains,  which,  when  bones  are  used,  is  also  associated 
with  a  large  portion  of  earthy  matter.  This  earthy  sub- 
stance can  be  removed  by  the  action  of  hydrochloric  acid, 
which  will  produce  soluble  chloride  of  calcium  and  soluble 
superphosphate  of  lime.  By  continued  washing  these  are 
removed,  and  the  purified  charcoal  remains.  It  is  now 
ordered  in  the  Pharmacopoeia,  to  be  obtained  from 
bullock's  blood.  Thus  prepared  it  possesses  the  most 
powerful  decolourising  qualities. 

Animal  charcoal  is  not  employed  as  a  medicine ;  it  is 
mucli  used  in  pharmacy  to  decolourise  various  substances, 
and  18  considered  by  Dr.  Garrod  to  act  as  an  antidote  to 
many  vegetable  poisons  conUining  alkaloids,  aa  aconite, 
opmm,  &c.,  &c. 

CABBO  LIOHI. 

Wood  Charcoal, 
This  substance  is  commonly  obtained  by  the  alow  com- 
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on  of  wood*  and  is  managed  in  the  following  manner. 
U  of  wood  are  piled  up  in  heaps*  and  then  covered 
with  tarf*  excepting  an  aperture  left  at  the  top,  and 
her  ml  the  bottom,  to  allow  a  current  of  air  at  the  time 
the  wood  ia  first  ignited.  When  ignition  has  taken 
)  the  top  is  covered  over,  and  the  combustion  proceeds 
Ijr  and  imperfectly.  The  gaseous  products  escape,  and 
(  remains  a  black,  light  porous  mass,  which  we  call 
»«1. 

lother  plan  for  procuring  it  is  to  submit  wood  in  iron 
ders  to  destructive  distillation,  by  which  we  obtain 
)nly  very  good  charcoal,  but,  at  the  same  time,  the 
ire  pyroligneous  acid ;  charcoal  procured  by  either  of 
above  processes  contains  several  impurities,  chiefly 
r  salta  of  lime  and  potash ;  to  remove  these,  it  may  be 
ed  with  dilute  hydrochloric  acid,  and  frequent  washing 
water. 

Medical  Properties. — It  is  said  to  be  antiseptic,  absor- 
,  and  mildly  aperient.  It  may  be  of  service  in  dys- 
ia,  where  there  are  fetid  eructations,  or  in  dysentery, 
irrect  the  fetor  of  the  stools.  It  is  applied  to  fetid 
aive  sores,  as  an  antiseptic,  and  to  remove  the  dis- 
eable  smell. 

le  most  common  use  made  of  it  is  as  a  tooth-powder, 
rhich  it  is  decidedly  well  adapted. 
Me. — Gr.  X  to  58s, 

As  an  aperient,  5U  ^^  B^a- 


CABDAMOHVM. 

le  seeds  of  Elettabia  Cabdamohum,   or    Alpinia 

DAMOMUM. 

lis  pUnt  is  a  native  of  the  mountainous  regions  of 
ibar,  where  it  grows  spontaneously  in  great  abundance, 
fgins  to  yield  fruit  about  the  fourth  year  of  its  growth. 
18  a  tuberous  horizontal  root,  or  rhizome,  which  sends 
amerous  perennial  stems.  The  scapes  or  flower-stalks 
eed  from  the  base  of  the  stem,  and  lie  close  upon  the 
nd,  with  flowers  arranged  in  the  form  of  a  panicle, 
fruit  is  a  three-celled  capsule,  containing  numerous 
s.     When  ripe,  they  are  gathered  and  dried  over  a 

7§ 
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gentle  fire»  and  by  rabbiDg  in  the  hand  are  separated  froa 
the  stalks. 

The  seeds  hare  a  fragrant  odour,  and  a  waim,  pungent, 
highly  aromatic  taste.  These  properties  are  extracted  by 
irater  and  alcohol,  but  most  powerfully  by  the  latter.  They 
depend  upon  a  volatile  oil,  which  arises  by  diatillation,  to 
the  amount  of  4*6  per  cent.  Alcohol  extracts  from  them 
12 '5  per  cent,  of  an  acrid  burning  resin  and  extractive 
matter.  The  seeds  should  not  be  kept  in  a  state  of  powder, 
for  the  qualities  are  beat  preserved  whilst  they  are  in  their 
capsules. 

Medical  Properties. — An  agreeable  warm  aromatic  and 
stimulant,  much  used  as  an  adjunct  to  cordial,  tonic,  and 
purgative  medicines.  In  the  East  Indiea  they  are  used 
as  a  condiment,  and  almost  looked  upon  as  one  of  the 
necessaries  of  life. 

Dose. — Gr.  v  to  gj.  x. 

Prep. — Couf.  Aromatica,  —  Dec.  Aloes  Comp.,  —  Pil. 
Coloc.  Comp., — Pulv.  Cinnamomi  Comp., — ^Tinct.  Carda- 
monii. — Tinct.  Card.  Comp., — Tinct.  Cinnamomi  Comp., 
— Tinct.  Gent.  Comp., — ^T.  Sennas  Comp. 

CABOTA.    (FiieDAUci  Radix.) 

CABTTI 

The  seeds  and  oil  of  Caruit  Carui. 

This  umbellate  plant  is  biennial,  and  a  native  of  the 
South  of  Europe,  The  seeds  of  the  second  year'a  growth 
are  the  best.  They  are  chiefly  imported  from  Germany, 
but  are  aho  grown  in  considerable  quantity  in  our  own 
country.  The  root  in  some  parts  is  eaten,  bearing  a  great 
resemblance  in  its  qualities  to  parsnip. 

These  seeds  have  a  pleasant  aromatic  smell,  and  a 
sweetish,  warm,  spicy  taste.  These  properties  depend  oa 
an  essential  oil,  which  tbey  afford  largely  by  distillation. 
The  residue  is  inaipid.  Water  and  alcohol  extract  their 
virtues. 

Medical  Properties. — Stomachic  and  carminative,  nsed 
in  flatulent  colic,  and  as  an  adjuvant  or  corrective  to  other 
medicines.  The  seeds  are  often  used  in  cakes,  and  are 
thought  to  stimulate  the  digestive  organa. 
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Dote. — Or.  i  to  gr.  xx. 

Of  the  Oil,  four  or  five  drops. 
Prep, — ^Aqaa  Carai,  —  Gonf.   Opii,  —  Conf.   Rntie, — 
Oleum  Gurtii, — Spiritus  Carui, — Sp.  Juniperi  Comp., — 
Tioet.  SeiiDfle  Comp.,  —  Pil.  Aloes  Comp.,  —  Pil.  Rhei 
Comp. 

CABTOPHTLLTTM. 
The  dried  unexpanded  flowers  and  oil  of  the  Cabyo- 

PHTLLU8  AbOMATICUS. 

This  tree,  a  native  of  the  Moluccas,  is  an  evergreen,  and 
flowers  throughout  the  whole  year.  The  flowers  are 
disposed  in  terminal  corymhose  panicles,  and  give  out  a 
atrong  penetrating  fragrant  odour.  The  unexpanded  flower- 
bnds  only  are  officinal ;  they  are  first  gathered  when  the 
tree  is  about  six  years  old.  They  are  picked  by  the  hand, 
or  separated  from  the  tree  by  long  reeds,  and  then  quickly 
dried.  In  the  Moluccas  they  are  said  to  be  sometimes 
immersed  in  boiling  water,  and  afterwards  exposed  to 
smoke  and  artificial  heat,  before  being  dried  in  the  sun. 
In  Cayenne  and  the  West  Indies,  they  are  simply  dried  by 
the  solar  heat. 

Properties. — Cloves  have  externally  a  deep-brown  colour, 
internally  reddish ;  an  odour  strong  and  fragrant ;  and  a 
hot  pungent  aromatic  permanent  taste.  The  best  are 
large,  heavy,  brittle,  and  when  pressed  give  out  a  little  oil. 
When  light,  soft,  wrinkled,  or  pale,  and  of  a  feeble  taste 
and  odour,  they  are  inferior.  In  1000  parts  Tromsdorfi' 
discovered — 


Volatile  oil       . 

.     180 

Astringent  extractive  matter    . 

.     170 

Gum     .... 

.     180 

Refill    .... 

60 

Vegetable  fibre . 

.    280 

Water  .... 

.     180 

M.  Lodibert  discovered,  subsequently,  a  fixed  oil  of  a 
greenish  colour,  and  a  white  resinous  substance  without 
taste  or  smell,  soluble  in  ether  and  boiling  alcohol.  This 
substance,  named  by  Bonastre  caryophyllin,  was  found  in 
the  cloves  of  the  Moluccas,  Bourbon,  and  Barbadoea,  but 
not  in  those  of  Cayenne.  Berzelius  considers  it  to  be  a 
stearoptene. 
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Water  extracts  the  odour  of  doTCt,  but  tittle  of  their 
taste.  All  their  sensible  qoalities  are  imparted  to  alcohol. 
Bjr  distillation,  cloves  afford  a  Tolatile  oil  in  considerable 
qasDtity,  smountiDg  to  about  one  sixth  of  thnr  weight. 

Medical  Properties. — Stimalant  and  aromatic,  useful  in 
colicky  pains,  some  cases  of  dyspepsia,  and  to  correct  the 
griping  effects  of  some  other  remedies.  They  are  seldom 
used  uncombined.  The  oil  of  doves  dropped  into  a  carioas 
tooth  will  oftentimes  relieve  toothache. 

Dose. — Gr.  ▼  to  gr.  x. 

Prep.  —  Inf.  Csryophyllorom, — Conf.  Aromatica, — Conf. 
Scammoiiii, — Inf.  Aurant.  Comp., — Sp.  Ammoniae  Arom., 
— Vinam  Opii. 

CA8CABILLA. 

The  bark  of  the  Croton  Eleuteria. 
This   is  a  small   tree  or  shrub,  which   grows  in  the 
Bsbamas,  in  Hayti,  Peru,  and  Paraguay.     The  bark  of  it 
only  is  officinal. 

Cascarilia  has  an  aromatic  odour,  and  a  warm,  spicy, 
bitter  taj«te.     It  is  brittle,  and  breaks  witli  a  short  fracture. 
When   burning  it  emits  a  pleasant    odour,   which  dis- 
tinguishes it  readily  from   other  barks,  and   on   which 
account  it  is  an  ingredient  in  pastilles,  and  is  occasionally 
mixed  with  tobacco  to  improve  the  odour  of  its  smoke. 
Tromsdorff  found  in  100  parts  of  it- 
Greenish  yellow  volatile  oil  .  .  .1*6 
Brown,  soft,  rather  bitter  resin      ....     15*1 
Bitter  extractive,  with  gum  and  traces  of  muriate  of  potash     18*7 
Ligiiin       .......    65*6 

Either  water  or  alcohol  partially  extracts  its  virtues,  which 
are  be^t  taken  up  by  diluted  alcohol. 

Medical  Properties. — It  is  a  tonic  and  aromatic,  and 
has  been  recommended  as  a  substitute  for  cinchona  in 
intermittents,  but  affords  a  very  inefficient  one.      It  is 

§iven  in  dyspepsia,  as  a  tonic  after  long  feyers,  chronic 
iarrliGca,  or  dysentery.  It  is  considered  by  many  to  be  an 
elegant  tonic;  for  which  reason  principally  it  is  prescribed. 
As  it  contains  no  tannin  or  gallic  acid,  the  infusion  might 
be  employed  as  a  vehicle  for  the  salts  of  iron. 
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Bote.— Or.  x  to  gr.  xx  in  powder. 
Of  the  Infusion,  i^ss. 

Tincture,  5j  to  5ij. 
Ftep, — Infutum  et  Tinct.  CaBcarillse. 

CASSIA. 

Hie  pulp  of  the  legumes  of  the  Cassia  Fistula. 

This  tree  ohtains  a  considerable  size,  and  is  found  in 
most  tropical  climates  in  Asia,  Africa,  and  America.  Our 
supplies  are  chiefly  from  the  East  and  West  Indies.  The 
fruit,  which  is  the  officinal  portion,  is  a  long  cylindrical, 
woody,  dark-brown,  pendulous  pod,  internally  divided  into 
numerous  cells  by  thin  transverse  plates,  which  are 
covered  with  a  soft  black  pulp.  Each  cell  contains  a 
ungle,  oval,  shining  seed.  The  pulp  is  extracted  from  the 
pods  by  bruising  them,  and  then  boiling  them  in  water, 
which  dissolves  the  pulp ;  and  this  is  procured  sufficiently 
inspisftated  by  evaporation. 

Medical  Uses. — Mildly  laxative,  seldom  prescribed  ex- 
cept for  children,  or  as  an  ingredient  in  the  confection  of 
senna.  If  given  in  doses  sufficient  to  purge,  it  is  apt  to 
cause  nausea,  griping,  and  flatulence. 

Dose. — Jss  to  3j. 

For  a  child,  5j  to  5iij. 

Prep. — Conf.  Cassise, — Conf.  Sennse, — Cassia  Prep. 

CASTOBETTM. 

A  concretion  found  in  the  follicles  of  the  prepuce  of  the 
Castor  Fiber,  Common  Beaver. 

In  the  beaver,  between  the  anus  and  external  genitals  of 
both  sexes,  there  exist  two  pairs  of  glandular  follicles ;  the 
lower  of  which  are  larger,  and  contain  a  highly  odorous 
viscid  substance,  secreted  by  glands  placed  near  these 
follicles.  The  substance  contained  is  called  Castor.  After 
the  death  of  the  animal  these  bags  are  removed,  and  dried 
either  by  smoke  or  in  the  sun. 

Castor  is  described  as  coming  from  Russia  and  Canada, 
but  it  appears  that  at  present  our  supply  is  exclusively 
derived  from  the  latter  locality. 

Properties. — It  has  a  strong  peculiar  odour,  a  bitter. 
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acrid,  and  naaseoas  taste,  and  a  reddiah-brovn  eoloar.  It 
varies  in  consistence,  according  as  it  baa  been  dried.  When 
quite  dry,  it  is  hard,  brittle,  and  of  a  resinoua  fracture. 
Brande  analysed  and  found  in  it — 

Volatile  oU ;  rerinoas  matter ;  tlbamen ;  oamtzome ;  fnncas ;  urate, 
carbonate,  benxoate,  pbospbate,  and  sulphate  of  lime;  acetate  and 
muriate  of  soda ;  muriate,  sulphate,  and  benzoate  of  potash ;  carbonate 
of  ammonia ;  membranous  matter ;  castorin. 

Castorin  is  supposed  to  be  tbe  peculiar  active  principle. 
It  crystallizes  in  diaphanous  fasciculated  prisma;  has 
strongly  tbe  smell  of  castor,  with  a  taste  as  of  copper.  It 
is  insoluble  in  water  and  cold  alcohol,  soluble  in  hot 
alcohol  and  essential  oils.  It  is  procured  by  treating 
castor  with  hot  alcohol,  filtering  the  solution,  and  allowing 
it  to  cool,  when  the  castorin  is  thrown  down.  Water  (iket 
up  the  virtues  of  castor  very  imperfectly ;  alcohol  'and 
sulphuric  ether  more  effectually. 

Medical  Properties. — This  drug  is  of  very  little  aetial 
service.  It  is  f^timulant  and  antispasmodic,  and  is  given 
in  nerfous  affections,  especially  hysteria;  also  in  low 
nervous  fevers,  in  epilepsy,  and  in  some  other  ambignoas 
nervous  diseases :  it  is  thought  by  some  to  be  emmena- 
gogue.  It  is  often  prescribed  in  absurdly  small  •quantities, 
as  if  serious  consequences  were  to  result  from  over-doses. 

Dose. — Gr.  x  to  gr.  xx. 

Of  the  Tincture,  5j  to  5ij. 

Prep. — Tinctura  Castorei. 

CATECHU. 

The  extract  from  the  wood  of  tbe  Acacia  Catechu,  or 
Uncakia  Gahbib. 

This  tree  is  a  native  of  Hindostan ;  it  does  not  grow  to 
any  considerable  height,  seldom  exceeding  twelve  feet. 
The  wood  of  the  tree  is  cut  into  pieces  and  boiled  in  water, 
and  the  solution  is  evaporated  to  the  consistence  of  an 
extract.  This  is  then  exposed  to  artificial  heat,  or  that  of 
the  sun,  and  becomes  perfectly  dry  and  bard,  forming  the 
drug  known  as  Catechu. 

Tiiere  are  three  forms  of  it  which  are  most  commonly 
met  with ;  either  it  is  in  large  irregolar  masaes,  or  in 
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tquares  of  nther  more  than  an  inch  in  diameter,  or  in 
flattened  rounded  cakes.  In  addition  to  these,  there  are 
several  other  varieties  less  common,  which  are  described  in 
tome  lai^  works  of  Materia  Medica.  Catechu  is  commer- 
cially distingoished  as  Bombay  and  Bengal,  and  they 
present  some  difference  in  composition.  The  Bengal 
catecha  is  proenred  from  the  province  of  Bahar,  and  is 
shipped  from  Calcutta.  The  Bombay  variety  is  prepared 
in  Canara,  and  sent  direct  from  Bombay.  The  variety  in 
the  form  of  flattened  cakes  is  brought  from  Ceylon,  and  is 
the  produce  of  Areca  Catechu.  The  cubical  kind  is  chiefly 
from  Singapore,  and  is  obtained  from  Uncaria  Gambir. 

Catechu  is  inodorous,  with  an  astringent,  slightly  bitter 
taste,  followed  by  a  sense  of  sweetness.  It  is  brittle,  and 
in  tome  pieces  breaks  with  a  shining  resinous  fracture. 
Hie  darker  varieties  are  best.  Several  impurities  are  often 
mixed  np  with  it.  The  chief  constituents  are  tannin* 
extractive  matter,  and  mucilage.  In  two  hundred  parts 
of  the  Bengal  and  Bombay  catechu,  Sir  Humphrey  Davy 

foond — 

Bengal  Bombay. 

Tsnnin 97  .  .  109 

Extractive          ....        73  .  .  68 

Ifticilage 16  .  .  13 

latolttble,  residue       .        .        .        14  .  .  10 

It  is  now  described  by  Buchner  as  containing  a  peculiar 
astringent  principle,  named  Catechine,  combined  with 
Catechuic  acid. 

Catechu  is  almost  entirely  soluble  in  large  quantities  of 
water,  only  a  small  quantity  of  earthy  matter  and  impurities 
remaining  behind. 

Medical  Properties. — Catechu  is  astringent,  and  some- 
what tonic.  It  is  a  very  useful  remedy  in  diarrhceas  and 
some  forms  of  hsemorrhnge.  It  is  used  for  relaxed  velum 
and  uvula,  in  the  form  of  a  gargle,  or  a  small  portion  may 
be  masticated.  It  may  also  be  employed  as  an  injection  in 
gleet  and  leucorrhoea.  Alkalies  diminish  its  astringent 
qualities,  and  therefore  should  not  be  prescribed  with  it. 

Dose, — Gr.  x  to  gr.  xxx. 

Of  the  Tincture,  5j  to  5iij. 
Infusion,  ^  to  Jij. 

Prep. — Infusnm  Cat., — Tiuctura  Catechu. 
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CERA  PLATA  ET  ALBA« 

Wax, — A  concretion  prepared  by  the  bee. 

This  substance  U  a  product  of  the  common  bee,  the 
Apis  Mellifica:  the  elements  which  form  it  are  collected 
from  plants,  but  it  is  elaborated  and  excreted  from  the 
body  of  the  insect.  Its  use  is  to  form  the  cells  in  which 
honey  and  the  larvae  are  deposited. 

Yellow  wax  is  obtained  by  slicing  the  honey-comb,  then 
draining  away  and  pressing  out  the  honey,  and  melting 
the  residue  in  boiling  water,  and  keeping  it  hot  for  some 
time  to  separate  impurities.  When  the  liquid  cools,  the 
wax  concretes,  and  being  removed  is  again  melted  in 
boiling  water;  then  strained  and  poured  into  suitable 
Teasels.  It  is  brought  to  the  markets  in  thick  round  flat 
cakes.  In  addition  to  that  procured  in  our  own  country, 
some  is  imported  from  the  European  continent  and  Africa. 

Wax  is  resolved  by  chemists  into  two  principles;  vis. 
cerin,  soluble  in  alcohol,  and  myricin,  much  less  soluble 
in  that  menstruum. 

White  Wax,  Cera  Dealbata,  is  procured  from  the  common 
wax  by  discharging  its  colour :  this  is  effected  by  exposing 
it  with  an  extended  surface  to  the  agency  of  air,  light,  and 
moisture.  For  this  object,  the  wax  previously  melted  may 
be  made  to  fall  on  a  revolving  cylinder,  kept  constantly 
wet ;  on  this  it  forms  thin  ribbon-shaped  layers.  These 
are  then  removed  and  spread  on  linen  cloths,  and  exposed 
to  air  and  light,  being  occasionally  watered  and  turned. 
In  a  few  days,  and  by  a  repetition  of  the  process,  the  wax 
becomes  quite  white ;  it  is  then  melted  and  formed  into 
thin  flattened  circular  pieces. 

White  wax,  being  more  expensive,  is  occasionally  adul- 
terated with  white  lead  and  tallow*  These  are  easily 
detected  by  melting  the  wax  in  water ;  white  lead  rapidly 
sinks,  and  the  tallow  evolves  a  very  unpleasant  odoar,  and 
gives  a  dull  opaque  appearance  to  the  water.  If  starch 
has  been  mixed  with  it^  it  will  be  detected  by  being  left 
undissolved  by  oil  of  turpentine. 

Medical  Properties, — Wax  is  chiefly  used  as  an  ingre- 
dient in  cerates,  ointments,  and  plasters.  It  is  said  to  be 
a  demulcent  and  emollient,  if  taken  internally ;  and  haa 
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scommeDded  to  sheath  the  howels  in  diarrhoea  and 
cry.  If  to  employed,  the  heat  method  of  n«ing  it 
be  to  melt  tome  of  it  with  almond  oil,  and,  whiltt 
ind  liquid,  triturate  it  with  the  yolk  of  an  egg,  or 
d  it  in  tome  macilaginous  fluid.  The  dote  might 
to  ^  two  or  three  times  a  day. 
L— Vfurioat  cerates,  ointmentt,  and  plattert. 

CEBEVISLS  FEBKEHTUM. 

it  the  frothy 'substance  which  rises  to  the  surface 
daring  fermentation  ;  also  during  the  fermentation 
;  other  saccharine  liquids. 

frothy,  viscid,  semifluid,  of  a  dirty  yellowish  colour, 
mr  resinous  odour  and  a  bitter  taste.  At  60  or  70, 
oae  TCttel  or  damp  atmosphere,  it  soon  pu trifles. 
d  to  heat,  it  becomes  dry  and  brittle,  and  preserves 
litiet  for  a  long  space  of  time, 
t  it  now  considered  to  be  a  mass  of  very  minute 
famous  plants,  to  which  various  names  have  been 

vis.  Cryptococcus   Fermentum  (Kiitzing),   Myco- 
Cerevisise  (Desmari^res),  Torula   Cerevisise  (Tur- 

composition  of  yeast  is  still  much  disputed:  it 
to  contain  a  proteine  compound,  celulose  or  starchy 
,  a  trace  of  phosphorus  and  sulphur,  with  an  oily 
and  some  ash  containing  potash. 
'ieal  Properties. — It  is  thought  to  be  antiseptic,  and 
;n  given  in  typhoid  (even,  in  half-ounce  and  one- 
doses.  It  is  most  used  as  a  poultice  for  fetid,  ill- 
oned,  or  gangrenous  sores,  which  it  relieves  from 
*tor,  and  often  appears  to  stimulate  to  a  more  healthy 

chiefly  valued  for  the  power  it  possesses  of  exciting 
fermentation,  and  the  panary  fermentation  in  fari- 
s  substances.     This  property  depends  most  upon 
minating  power  of  its  cells. 
I. — Cataplasma  Fermenti. 

CETACEUM. 
ynaceti, — A  concretion,  found  in  cells  of  the  head  of 

Y8£T£a-MACR0-CEPHALUS. 
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This  species  of  whale  is  often  from  sixty  to  eighty  feet 
long,  with  an  enormous  head,  constituting  one  third  of  its 
length.  In  the  upper  part  of  the  head  there  are  large 
cavities  separated  hy  cartilaginous  partitions,  containing 
an  oily  liquid,  which,  after  death,  concretes  into  a  whitish 
spongy  mass,  consisting  of  spermaceti,  mixed  with  oil. 
This  is  removed,  and  the  oil  is  separated  hy  draining.  The 
quantity  of  spermaceti  obtained  from  a  whale*  on  an 
average,  is  said  to  be  sufficient  to  fill  twelve  large  barrels. 
It  is  further  purified  by  washing  with  hot  water,  melting, 
and  straining ;  and,  finally,  treating  with  a  wea|(  hot  ley 
of  potash. 

Spermaceti  melts  at  112^.  Its  sp.  gr.  is  *943;  it  is 
insoluble  in  water;  partially  soluble  in  alcohol,  ether,  and 
oil  of  turpentine;  easily  soluble  in  the  fixed  oils.  By 
chemists  it  is  considered  to  be  a  distinct  principle  named 
Cetin, 

Medical  Properties. — It  is  seldom  prescribed  for  internal 
use,  although  it  is  supposed  to  be  demulcent,  and  capable 
of  sheathing  and  smoothing  the  mucous  membrane  of  the 
alimentary  canal,  and  was  once  thought  efficacious  in 
relieving  the  genital  parts  of  the  female  after  labour.  A 
very  nice  spermaceti  mixture  may  be  made  by  rubbing  two 
or  three  drachms  of  it  to  powder,  with  the  aid  of  a  few 
drops  of  rectified  spirit ;  then  adding  sugar  and  the  yolk  of 
an  eggt  and  subsequently  eight  ounces  of  rose-water.  The 
spermaceti  is  suspended,  and  the  mixture  is  very  agreeable 
in  coughs  or  sore  throats.  The  chief  use,  however,  of  this 
substance,  is  in  making  cerates  and  ointments. 

Prep, — Cerat.  Cetacei, — Ung.  Cetacei. 

CETSABIA. 

Cetbakia  Islandic a. — /ctf/aii(f  Af(M«. 

This  plant  belongs  to  the  natural  order  Lichenes.  It  is 
found  in  the  northern  latitudes  of  Europe,  Asia,  and 
America  ;  and  is  named  Islandica,  from  the  abundance  of 
it  found  in  Iceland.     When  dried  it  is  of  Tarious  colonn, 

freyish-white,  brown-red  in  parts,  and  somewhat  green. 
t  is  inodorous,  and  has  a  bitter  mucilaginous  taste  ;  boiling 
water  extracts  all  its  soluble  principles.  The  decoction 
thickens  on  cooling,  and  acquires  a  gelatinous  consistence. 
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Ttie  rabitiiiee  prodacing  this  effect  considerably  resembles 
stirch,  bat  differs  from  it  in  producing  no  effect  upon 
iodme.    Bemiius  analysed  this  moss,  and  found  in  100 


VscTT^allnable  sagsr 3*6 

Bitaffiralc  of  potmsb,  with  tartrate  and  pliosphate  of  lime  1*9 

Gfceo  wax 1*6 

A  peealiar  bitter  prindple 3*0 

CokNHiag  cstractWe  roattfr  ...*..  70 

MMUBoe  lesemhliDg  starch 44-6 
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Hie  bitter  principle  is,  when  pure,  pulrerulent ;  of  a  light 
jdUow  colour,  inodorons,  intensely  bitter ;  slightly  soluble 
in  vater,  more  so  in  alcohol,  and  freely  in  the  liquid 
alkaKet. 

In  Iceland  and  Lapland  this  yegetable  is  eaten  as  food, 
ifter  the  bitter  substance  is  removed  by  maceration  in 
viter  for  some  hours,  or  in  water  to  which  a  little  potash 
bas  been  added. 

Medical  Properties. — Tonic,  nutritions,  and  demulcent. 
At  one  time  it  was  celebrated  as  a  remedy  for  consumption, 
bnt  at  the  present  time  such  a  notion  is  abandoned,  al- 
though in  that  disease  it  may  have  a  palliative,  soothing 
effect.  It  is  useful  in  coughs  and  in  ulceration,  and  in- 
iammation  of  the  mucous  membrane  of  the  intestinal 
canal,  giving  some  tone  to  the  stomach,  and  at  the  same 
time  sheathing  and  lubricating  the  mucous  membrane. 
It  is  generally  given  in  the  form  of  a  decoction,  and  may 
be  taken  ad  libitum. 

Prep. — Decoctum  Cetrariee. 

CEIMAFHILA. 

The  leaves  of  Chimaphila  Umbellata,  or  Cortmbosa. 
"^Wvattr  GretH, 

This  plant  is  named  by  some  authors  Pjrola  Umbellata. 
It  b  an  evergreen,  with  a  perennial  creeping  yellowish 
root,  from  which  spring  several  stems,  from  four  to  eight 
icehes  high,  woody  at  their  base.  The  leaves  and  stems 
sre  the  parts  commonly  u^ed  and  found  in  shops.  It  is  a 
native  of  northern  latitudes,  and  is  scattered  over  the 
oorthem  parte  of  Europe,  Asia,  and  America. 
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This  plant,  named  in  America  Pipaiiaewa,  when  freah 
and  bruited,  eibales  a  peculiar  odour.  The  taste  of  the 
leaves  is  bitter,  astringent,  and  sweetish ;  the  atema  have 
a  similar  taste,  with  more  pungency.  Boiling  water  and 
alcohol  extract  the  active  qualities.  The  chief  constituents 
are  bitter  extractive,  tannin,  retin,  gwm,  Hffmn,  and  saUne 
nuttters. 

Medical  Properties.  —  Diuretic,  tonic,  and  aatringent. 
It  is  recommended  in  dropsies,  in  cases  attended  with 
disordered  digestion  and  debility,  also  in  nephritic  and 
calculous  affections;  and  in  the  same  cases  aa  those  in 
which  uva  ursi  is  generally  prescribed.  It  is  said  also  to 
be  useful  in  scrofula,  both  before  and  after  ulceration  ;  and 
it  has  proved  highly  efficacious  in  some  obstinate  ill-con- 
ditioned ulcers  and  eruptions,  connected  with  a  atrumous 
diathesis,  used  both  internally  and  as  a  wash. 

Dose. — Of  the  watery  Extract,  gr.  x  to  gr.  xx. 

Of  the  Decoction,  lb.  ss  to  lb.  j,  in  the  course  of 
twenty-four  hours. 

Prep. — Decoctum  Chimaphilse. 

CINCHONA  FLAVA,  or  CALISATA. 
CINCHONA  PALLIDA,  or  CONDAMINEA. 
CINCHONA  BTTBEA,  or  OBLONOIFOLIA. 

The  bark  of  each  of  these  varieties  of  Cinchona  is  the 
officinal  portion  ;  that  from  the  first  is  named  yellow-bark, 
from  the  second  quilled  or  pale-bark,  and  from  the  third 
red-bark. 

Cinchona  was  introduced  into  Europe  about  the  year 
1640,  and  was  known  to  Europeans  only  three  years  before 
that  time.  The  first  account  given  of  the  tree  waa  by 
La  Condamine,  one  of  the  French  academicians,  and  upon 
the  authority  of  Linnaeus  it  was  first  named  Cinchona 
Officinalis,  in  honour  of  the  Duchess  de  Cinchon,  who  first 
took  it  in  Europe  ;  during  succeeding  years  several  varieties 
of  Cinchona  were  discovered  in  other  countries  by  natura- 
lists, so  that  the  number  became  very  large,  and  great 
confusion  existed  on  the  subject.  Decandolle,  who  has 
skil/ully  inventigated  the  botanical  character*  of  these  treea, 
has  divided  them  into  eight  genera,  viz.,  Cinchona,  Buena, 
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Reiii^ia»  SiOBtemma,  Pinckneya,  HymenodyctioD,  Luculia, 
and  Dimais. 

Tlie  tnie  Cinchona  exists  principally  in  Peru,  New 
Granada,  and  Bolivia. . 

The  Cinchona  tree  is  of  some  size,  growing  from  thirty 
to  forty  feet  high,  widely  diffased,  extending  from  Buenos 
Ayres  as  fiir  as  Santa  Martha  on  the  northern  coast.  It  is 
eomnionly  found  at  an  elevation  of  four  or  five  thousand 
feet  above  the  level  of  the  sea,  where  the  temperature  is 
much  lower  than  that  of  the  tropical  climates  where  it  is 
found. 

Even  the  genus  Cinchona  contains  a  large  number  of 
species,  amounting,  according  to  Ruiz  and  Parron,  to 
thirteen ;  on  Lambert's  authority,  to  sixteen ;  and  even 
more  according  to  some  naturalists.  In  this  matter  there 
is  great  uncertainty,  as  it  appears  that  the  character  of  the 
leaves  and  bark  will  vary  with  locality,  temperature,  and 
elevation,  so  that  it  is  even  possible  that  the  three  officinal 
barks  may  be  the  product  of  the  same  tree,  only  growing 
under  different  circumstances.  Baron  Humboldt  paid 
little  attention  to  the  species,  and  summed  up  by  saying 
that  the  Cinchonas  alone  were  febrifuge  which  had  a 
tomentose  flower. 

Cinchona  bark  is  collected  in  South  America  by  men 
who  go  out  in  parties,  and  are  called  Cascarilleros.  They 
are  persons  who  have  had  much  experience,  and  are  able 
to  discriminate  between  the  good  and  bad  barks.  The  dry 
seasou  selected  for  the  collection  of  it  is  from  September 
to  November. 

The  plan  they  pursue  is  to  cut  into  the  bark,  and  on 
removing  a  small  portion,  ascertain  whether  it  turns  red 
on  the  inside  in  a  few  minutes  by  exposure  to  the  air.  This 
is  a  test  of  its  goodness.  They  then  proceed  to  peel  it  off 
by  the  blunt  edge  of  an  instrument,  and  by  exposure  to 
the  sun  it  dries  and  assumes  a  quilled  appearance.  This 
applies  only  to  thin  bark  ;  for  we  sometimes  receive  it  in 
large  pieces,  flattened  and  of  some  thickness.  The  bark 
so  collected  is  carried  to  dep6ts,  where  it  is  sorted  and 
packed  up  in  boxes  named  serous,  and  covered  with  the 
hides  of  the  ox  or  buffalo.  The  best  bark  is  heavy,  of 
moderate  thickness,  of  a  splintery  fracture,  and  should  not 
be  in  qu:lls  of  a  spiral  form.    It  has  been  classified  under 
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aeYen  heads  as  to  the  external  colour,  known  as,  I,  hlackish 
—2,  curled — 3,  dark  leopard-grey — 4,  bright  leopard- 
grey — 5,  lizard  coloured — 6,  very  white — 7,  ash  coloured. 
Another  classification  of  cinchonas  has  been  made  according 
to  the  countries  from  which  they  are  exported.  This  is 
attended  with  great  difficulty,  inasmuch  as  similar  barks 
are  exported  from  different  places,  and  these  will  be  found 
to  vary  at  times.  In  a  medical  point  of  view  such  an 
inquiry  is  not  of  great  value,  particularly  as  so  much  doubt 
exists  upon  the  natural  history  of  this  drug.  We  dis- 
tinguish the  three  medical  varieties  by  their  colour,  into 
pale^  yellow,  and  red. 

Pale  Bark  has  received  its  name  from  the  colour  of  the 
powder  which  it  produces,  and  grey  from  the  colour  of  its 
epidermis ;  the  bulk  of  it  is  quilled,  and  the' finest  kind  of 
it  is  said  to  be  no  larger  than  a  goose-quill.  Its  taate  is 
moderately  bitter,  subastringent,  and  not  nauseous.  It 
has  a  feeble,  somewhat  aromatic  odour.  It  is  exported 
from  Loxa  and  Huanuco,  and  is  presumed  to  be  the  pro- 
duct of  Cinchona  Condaminea,  Scrobiculata,  and  Lancifolia. 
It  is  known  as  Loxa  Bark,  and  the  finest  specimens  form 
the  Crown  Bark  of  Loxa. 

This  variety  contains  on  an  average  2  per  cent,  of  dn- 
chonin,  and  nearly  0*5  per  cent,  of  quina. 

Yellow  Bark  is  named  in  Bolivia,  Calisaya  Bark.  It 
comes  over  quilled,  and  in  larg3  flat  pieces ;  when  broken 
it  presents  numerous  shining  points,  and  minute  spiculae, 
which  will  perforate  the  skin  and  occasion  much  annoyance. 
The  taste  is  less  astringent,  but  more  bitter  and  more 
nauseous,  which  would  distinguish  it  from  the  pale, 
although  the  quills  have  some  resemblance.  The  flat 
pieces  are  less  active  than  the  quills.  It  contains  from 
2  to  3  per  cent,  of  quina,  and  a  very  small  quantity  of 
cinchonia. 

The  Red  Bark,  the  produce  of  unknown  species,  is 
generally  in  large  flattened  pieces,  sometimes  quilled, 
always  rather  thick,  with  occasionally  an  uneven  warty 
surface.  The  taste  is  bitter  and  astringent ;  the  odour  very 
like  that  of  the  other  barks.  It  is  chemically  distinguished 
by  containing  a  large  proportion  of  quina  and  cinchonia, 
amounting  to  from  3  to  4  per  cent. 

The  chief  proximate  principles  which  are  found  in  the 
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cincbonia  bvkSy  at  determined  by  chemists,  are  the  follow- 
ing :  qaiiia»  cinchonia,  quinidine,  kinic,  tannic,  and  ki- 
noTic  acids;  cinchona-red,  yellow  colouring  matter,  green 
fatty  matter,  starch,  gum,  and  lignin,  with  a  small  quantity 
of  earthy  matter. 

The/mtty  matter  is  of  a  greenish  colour  from  the  pale 
hark,  orange  yellow  from  the  yellow  bark;  insoluble  in 
water,  sparingly  soluble  in  alcohol,  very  soluble  in  ether, 
and  capable  of  forming  soaps  with  alkalies. 

The  red  colouring  matter^  red  einchonic  of  Reuss,  is 
reddish-brown,  insipid,  inodorous,  yery  soluble  in  alcohol, 
almost  insoluble  in  ether  and  water,  although  the  latter 
ditsoWes  a  little  at  boiling  heat.  Acids  promote  its 
solubility  in  water.  It  precipitates  tartar  emetic,  but  not 
gelatine.  It  is  precipitated  by  acetate  of  lead ;  is  most 
abundant  in  the  red  bark,  least  so  in  the  pale. 

The  yellow  colouring  matter  has  little  taste,  is  soluble  in 
water,  ether,  or  alcohol,  precipitates  neither  tannin  nor 
tartar  emetic,  but  is  precipitated  by  subacetate  of  lead. 

The  tannic  acid,  cincho- tannic  acid,  or  soluble  red  colour- 
ing  fita//f r  of  Pelletier  andCaventon,  has  all  the  properties 
peculiar  to  this  principle.  It  has  a  brownish  colour,  an 
austere  taste,  is  soluble  in  water  and  alcohol,  precipitates 
metallic  oxides,  and  forms  precipitates  with  the  salts  of 
iron,  yarying  with  the  barks,  being  deep  green  with  the 
pale,  blackish- brown  with  the  yellow,  and  reddish-broWn 
with  the  red. 

The  most  interesting  constituents  of  the  Cinchonas  are 
the  cinchonia,  quina,and  quinidine,  and  the  acid  with  which 
they  are  associated. 

Cinchonia  is  a  white  crystalline  substance,  soluble  in 
2500  parts  of  boiling  water,  almost  insoluble  in  cold  water, 
▼ery  soluble  in  boiling  alcohol,  slightly  soluble  in  ether. 
Its  bitter  taste  is  at  first  not  very  obvious.  Its  solutions 
hare  it  more  so.  It  has  a  strong  alkaline  reaction, 
neutralizing  acids,  forming  compounds  with  sulphuric, 
nitric,  hydrochloric,  phosphoric,  and  acetic  acids,  very 
soluble  in  water,  but  less  soluble  compounds  with  tartaric, 
oxalic,  and  gallic  acids.  It  may  be  procured  by  boiling  the 
pale  bark  in  very  dilute  sulphuric  acid,  then  adding 
lime  to  super-saturation,  collecting  the  precipitate,  ana 
digesting  it  in  boiling  alcohol ;  on  cooling  and  evaporation 
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the  cinchonia  will  be  left.     It  is  considered  to  be  a  com- 
poand  of — 

20  carbon  20  x  6  =  120 

12  hydrogen  12  x  1  =    12 

1  oxygen  =      8 

1  nitrogen  :=    14 

154 
Pormnlt  C«>  H"«  ON. 

Brande,  a  German  chemist,  does  not  admit  any  oxygen 
in  its  composition. 

Quina  is  whitish,  flocculent  in  its  appearance,  and  does 
not  crystallize  like  cinchonia ;  with  care  it  appears  that  it 
may  be  procured  in  pearly  silky  needles.  It  is  fusible  like 
resins,  and  becomes  brittle  on  cooling ;  it  is  more  bitter 
than  cinchonia,  almost  insoluble  in  water,  but  very  soluble 
in  alcohol,  and  also  in  ether.  It  unites  with  acids  readily, 
forming  compounds  similar  to  those  of  cinchonia.  It  is 
unalterable  in  the  air.  Its  composition,  according  to 
Pelletier  and  Dumas,  is  the  following  : 


Carbon 

20 

20  X  6  =  120 

Hydrogen 

12 

12  X  1=    12 

Oxygen 

2 

2x8=    16 

Nitrogen     . 

1 

=    14 
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It  may  be  procured  from  the  disulphate  by  precipitating 
it  with  an  alkali ;  or  from  the  bark  by  a  process  like  that 
for  procuring  cinchonia. 

Quinidiney  a  third  alkaloid,  is  now  used  medicinally, 
and  is  found  in  many  of  the  cinchonas,  and  is  obtained  by 
a  similar  process  as  is  adopted  for  obtaining  quina  when 
pure ;  its  crystals  are  anhydrous,  colourless  prisms,  with  a 
vitreous  lustre.  It  is  sparingly  soluble  in  water,  soluble  in 
about  twelve  parts  of  alcohol,  less  so  in  ether.  It  does 
not  produce  a  green  colour  when  treated  with  chlorine  and 
ammonia.  Its  salts  are  more  soluble  in  water  than  those 
of  quina;  with  sulphuric  acid  it  forms  a  sulphate  and 
bisulphate.  Its  formula  is  Q^  H^  0^  N^.  A  fourth 
alkaloid  has  been  found  by  Pelletier  or  Coriol,  named 
Aricina,  but  it  is  not  admitted  by  more  modem  chemists. 


MATBEIA  MfiDIOA.  169 

A  mbilince  named  Amorphous  Qainine  it  obtainable 
from  ibe  Cincbona  barks,  but  its  precise  nature  is  not 
agreed  upon;  some  consider  it  to  be  uncrystallizable 
Qaina,  others  new  it  as  a  combination  of  Quina,  Cincbona, 
Qoinidine,  and  some  resin,  and  to  this  the  term  Quinoidine 
has  also  been  applied.  Another  distinguished  chemist, 
named  Pasteur,  asserts  that  there  are  four  distinct  alka- 
loids in  the  Cinchonas,  to  which  he  gives  the  names  of 
Qainine,  Quinidine,  Cinchonine,  and  Cinchonidine. 

KttUe  acid  is  obtained  by  treating  a  watery  extract  of 
cinchona  with  alcohol,  which  leaves  a  viscid  mass,  con- 
sisting of  kinate  of  lime.  This  is  dissolved  in  water,  and 
ia  treated  with  oxalic  acid,  which  unites  with  the  lime  and 
falls*  leaving  the  acid  in  solution,  which  by  evaporation 
can  be  procured  in  crystals.  It  is  very  soluble  in  water, 
has  a  aour  taite  and  acid  reaction,  unites  with  alkalies, 
forming  very  soluble  compounds.  It  is  composed  of  15 
carbon,  10  hydrogen,  and  10  oxygen. 

Kinome  acid  is  found  in  some  of  the  barks,  and  is  sup- 
posed to  be  combined  with  lime.  It  is  a  white  amorphous 
substance,  soluble  in  ether  and  alcohol,  but  almost  in- 
soluble in  water. 

In  speaking  of  incompatibles  with  cinchonas,  many 
things  are  mentioned  which  no  one  ever  thinks  of  pre- 
scribing with  them.  We  should  particularly  avoid  com- 
pounds containing  tartaric,  oxalic,  gallic  or  tannic  acids, 
tartar  emetic,  and  metallic  salts  generally. 

Medical  Propertiei, — Cinchona  has  long  been,  and  still 
is  found  to  be,  a  most  valuable  remedy.  It  is  tonic,  febri- 
fuge as  regards  intermittent  fevers,  generally  astringent, 
although  in  some  persons  it  has  a  purgative  action.  Its 
operation  is  more  that  of  a  stimulant  than  sedative,  and 
consequently  it  is  not  adapted  to  acute  inflammatory 
diseases. 

When  cinchona  is  taken  into  the  stomach  it  excites  a 
sense  of  warmth  in  the  epigastrium,  which  diffuses  itself 
OTCT  the  chest  and  abdomen ;  sometimes  this  is  attended 
with  gastric  and  intestinal  irritation,  amounting  to  vomiting, 
and  even  purging.  After  some  time  the  pulse  is  accelerated, 
and  there  is  a  feeling  of  excitement  in  the  whole  body.  Its 
action  on  the  nervous  system  is  evinced  sometimes  by  a 
sense  of  pain  or  tension  about  the  head,  singing  in  the 
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earn,  and  eren  det&ess,  which  are  rtrj  distresaiDg  to  some 
individuals. 

The  most  remarkable  effect  of  this  bark  is  its  influence 
apoQ  periodical  diseases,  the  morbid  chain  of  which  it 
appears  to  break,  independent  of  any  sensible  impression 
to  which  we  can  refer  its  operation  ;  for  which  reason  the 
term  anti-periodic  would  be  applied  to  it  with  propriety. 
It  may  generally  be  used  where  we  wish  to  produce  a 
permanent  corroborant  effect,  and  when  the  stomach  is  in 
a  condition  to  admit  of  its  administration.  It  is  contra- 
indicated  in  high  inflammations,  or  in  plethora,  deter- 
mination of  the  blood  to  the  head,  in  irritation  of  the 
stomach,  or  where  the  secretions  are  locked  up.  It  is 
Taluable  in  low  typhoid  states  of  disease,  in  which  the 
inflammation  has  been  subdued  by  proper  measures,  or  the 
suppurative  process  has  commen(^ea'8omewhere ;  thus  it  is 
serviceable  in  low  typhoid  fevers,  scarlatina  maligna,  small- 
pox, erysipelas,  carbuncle,  and  most  diseases  in  which 
there  are  copious  purulent  discharges,  and  a  tendency  of 
the  disease  towards  recovery.  As  a  tonic  it  is  prescribed 
in  most  diseases  of  debility  and  of  a  chronic  nature,  such 
as  scrofula,  passive  hsemorrhages,  some  forms  of  dyspepsia, 
obstinate  skin  affections,  chorea,  hysteria,  and  chronic 
rheumatism.v 

In  intermittent  fever,  cinchona  is  our  best  remedy  and 
main  dependence.  It  may  be  administered  in  Tarious 
forms  according  to  the  age  and  constitution  of  the  patient 
The  disulphate  of  quinine  has  superseded  all  others  on 
account  of  the  facility  of  administering  it,  and  the  greater 
certainty  of  its  action.  In  agues,  it  should  be  given  soon 
after  the  paroxysm  is  terminated,  and  repeated  several 
times  during  the  intermission.  In  a  quotidian,  the  dose 
might  be  two  or  three  grains  every  second  hour ;  in  the 
tertian  and  quartan  ague,  as  there  is  a  longer  interval,  it 
need  not  be  repeated  so  often.  Some  prefer  ici^ng  * 
single  large  dose,  as  ten  to  twenty  grains  of  the  disulphate, 
a  short  time  before  the  paroxysm.  There  are  favorable 
reports  of  each  method.  It  should  always  be  provided  that 
the  stomach  and  abdominal  viscera  have  received  due  at- 
tention, for,  if  the  liver  is  in  a  congested  state,  and  ibe 
secretion  in  it  is  not  properly  performed,  all  remedies  will 
be  unavailing ;  bnt  as  soon  as  they  are  treated  in  a  proper 


MATSBIA  XBDICA.  171 

ma&BCTr.tlM  quiDiBe  will  ofteo  act  like  a  charm.  If  the 
powdered  baric  be  preferred,  it  may  be  given  in  repeated 
doaea  of  from  one  to  three  drachma  during  the  iatermisaion, 
ao  that  the  quantity  taken  in  that  tame  may  amount  to  one 
ounce  and  a  half  to  two  ounces. 

The  estimated  relative  strength  of  disulphate  of  quinine 
to  powdered  bark,  is  one  grain  and  a  half  to  one  drachm. 
The  powder  is  most  agreeably  taken  in  a  quantity  of  milk. 

Cinchona  does  not  benefit  intermittent  fevers  alone,  but 
also  other  diseases  having  an  intermittent  or  remittent 
nature,  especially  if  neuralgic ;  as  hemicrania,  neuralgia  of 
the  eye,  face,  and  other  parts  of  the  body,  some  cases  of 
epilepsy,  dysentery,  and  remittent  fevers  after  depletion. 

The  variety  of  iMurk,  most  likely  to  benefit,  is  not  agreed 
upon  by  aJL  The  quilled  bark  enters  into  several  prepara- 
tions of  the  Pharmacopceia,  but  the  sulphate  of  cinchonine 
procorable  from  it  is  scarcely  ever  prescribed.  This,  I 
believe,  does  not  arise  from  a  supposed  inefficiency  of  it, 
but,  from  use  having  establiahed  the  grand  virtues  of  the 
aalta  of  quins,  the  other  has  been  neglected,  and  would  be 
a  BM>re  expensive  remedy.  In  the  form  of  powder,  the  red 
bark  ia  certainly  beat,  as  it  contains  most  active  matter. 
The  pale  bark  appears  to  be  least  offensive  to  the  stomach, 
and  less  irritant  to  the  bowels.  How  does  tinchona  act 
as  a  purgative?  this  question  is  not  easily  solved.  When 
given  in  powder,  it  has  been  imagined  that  the  minute 
particles  mechanically  irritate  the  mucous  membrane,  and 
cause  it  to  throw  out  more  fluid ;  yet  the  disulphate  of 
quina  in  solution  will  do  the  same.  When  it  purges,  it  ia 
generally  in  persons  of  a  lax  delicate  fibre :  in  such,  pro- 
bably, it  operates  by  giving  tone  to  the  muscular  coat, 
iacreaaing  peristaltic  action,  and  giving  energy  to  the 
vaaeolar  and  secreting  systems. 

The  forms  in  which  bark  is  administered  are  numerous, 
eoosiating,  in  addition  to  the  powder  and  disulphate  of 
quina,  of  the  infusion,  decoction,  extract,  and  tinctures ; 
and  it  has  even  been  proposed  to  bring  the  system  under 
ita  influence,  by  introducing  it  by  an  abraded  surface,  or 
applying  it  to  the  whole  body  in  the  form  of  baths.  It  haa 
alao  been  woven  in  substance  into  garments,  to  be  worn 
next  to  the  skin. 

The  powder  is  generally  most  efficacious,  when  we  wish 
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to  make  a  speedy  and  powerful  impretaion,  and  ahonld  be 
tried  in  intermittents,  if  the  disolphate  of  qoinine  (ails. 

The  disnlphate  of  qoina  is  the  most  Talnable  form,  and 
may  be  given  for  almost  erery  case  in  which  cinchona 
appears  to  be  indicated,  and  possesses  the  advantage  of 
being  condensable  into  the  small  form  of  a  pill. 

The  infusion  or  decoction  may  be  giren  to  persons  of 
weak  stomach,  in  conyalescenoe  after  long  diseases :  with 
them  we  often  combine  dilute  sulphuric  acid. 

The  extracls  are  generally  not  g^ood  forms  for  admi- 
nistering cinchona,  and  they  are  yery  little  prescribed. 

The  tinctures  are  seldom  used  alone,  but  as  adjuncts  to 
tonic  infusions. 

Should  any  of  the  preparations  have  a  tendency  to  ran 
off  by  the  bowels,  we  should  combine  them  with  oakAiaric 
or  other  astringents,  and  sometimes  opium. 

Doses, — Of  the  powder,  5ss  to  Jiij* 

Infusion  of  decoction,  Ij  to  Jij. 
Extracts,  gr.  x  to  gr.  xt. 
Of  the  'Knctures,  ^j  to  5iij- 

Prep. — Quinae  Disulphas, — Decocta  Cinchonse  Fkfse 
Pallidae  et  Rubrse, — Extracta  Earundem, — Inf.  Cinch. 
Pallidae, — ^Tinct.  Cinchonae, — Tinct.  Cinch,  comp., — ^Inf. 
Cincbonae  St>issatum. 

CmrAlCOMI  COBTEX  BT  OLEUK. 

The  bark  and  oil  of  the  Cinnamomum  Zeylanicum,  alias 
Laurus  Cinnamomctm. 

The  cinnamon  tree  grows  to  the  height  of  twenty  to 
thirty  feet,  with  a  trunk  from  twelve  to  twenty  inches  in 
diameter.  It  has  numerous  branches,  strong,  horizontal, 
and  declining.  From  the  root  spring  numerous  suckers, 
which  form  a  bush  about  the  tree.  It  is  a  native  of  Ceylon, 
and  is  cultivated  in  many  other  parts  of  Asia.  The  tree 
emits  no  perceptible  odour  at  any  distance.  The  bark  of 
the  root  has  the  odour  of  cinnamon  with  the  pungency  of 
camphor,  which  it  yields  by  distillation.  The  leaves  have 
a  spicy  odour,  and  a  hot  taste.  The  petiole  has  the  flavour 
of  cinnamon.  It  is  the  prepared  bark  which  is  so  highly 
valued  as  a  drug. 

Cultivation, — In  Ceylon,  the  seeds  are  planted  in  a 


MATB&IA  HSDICA.  17S 

prepared  tofl  at  a  certain  distance,  and  the  plants  usually 
grow  in  dnsten  like  the  hazel  bosh.  They  attain  a  height 
of  fire  or  oz  feet  in  six  or  seven  years,"  and  a  healthy 
bosh  vill  then  afford  two  or  three  shoots  fit  for  peeling ; 
and  eteiy  second  year  will  contiune  to  produce  about  five 
or  aevea  shoots.  The  shoots  which  are  selected  for  decor- 
tication are  one  to  two  inches  in  diameter.  The  bark  of 
them  is  cut  with  longitudinal  incisions,  made  opposite  to 
each  other,  and  removed  by  suitable  instruments.  The 
pieces  are  then  collected  into  bundles,  and  allowed  to 
remain  some  time,  during  which  a  fermentation  ensues, 
that  facilitates  the  removid  of  the  cuticle.  The  epidermis 
and  green  matter  under  it  are  removed  by  scraping  it  upon 
a  convex  piece  of  wood.  The  bark  now  dries  and  assumes 
a  quilled  appearance.  These  cylinders  are  then  packed 
one  within  another,  and  collected  into  bundles,  in  which 
form  the  drug  is  usually  imported.  Some  of  the  inferior 
bark  is  exported  to  the  continent  of  India,  or  employed 
for  procuring  the  volatile  oil. 

Ceylon  cinnamon  is  in  long  quilled  pieces,  the  larger 
enclosing  smaller  ones.  It  is  of  a  light  brownish-yellow 
colour,  very  thin,  smooth,  shining,  with  a  splintery  fracture 
when  broken.  It  has  a  fragrant  odour,  a  wariti,  aromatic, 
pungent,  and  agreeable  taste.  By  distillation  it  affords  a 
very  fragrant  volatile  oil. 

Its  constituents  art 


oil ; 'tannin ;  mucilage;  colouring  matter;  acid;  liarch; 
lignn. 

Medical  Properties, — A  warm  stimulant  aromatic:  useful 
in  cases  which  require  such  remedies.  It  is  also  astringent. 
It  ia  seldom,  however,  prescribed,  except  in  combination 
with  other  aromatics,  or  as  a  corrective. 

Prep. — Conf.  Aromat., — Inf.  Catechu  comp., — Pulv. 
Cinnamomi  c.,— Pulv.  Cretse  c, — Pulv.  Kino  corap., — 
Sp.  Ammon.  Arom., — Spir.  Cinnamomi, —Tinct.  Cinnam. 
c, — ^Tinct.  Catechu, — ^Tinct.  Lav.  c, — Vin.  Opii. 

C0CC1TS. 

Cochineal, — Coccus  Cacti;  the  cochineal  insect  belongs 
to  the  genus  of  Hemipterous  Insects,  having  the  snout,  or 
rostrum,  in  the  breast,  the  antennee  filiform,  and  the 
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posterior  part  of  the  abdomen  famished  with  bristles. 
The  male  has  two  erect  wings,  the  female  is  wingless. 
The  coccus  cacti  is  known  by  its  depressed,  downy,  trans- 
Yersely  wrinkled  body,  its  purplish  abdomen,  short  black 
legs,  and  subulate  autennee,  about  one  third  the  length  of 
the  body.  This  insect  is  found  abundantly  in  Mexico  and 
neighbouring  country,  where  it  feeds  and  propagates  upon 
a  species  of  cactus  named  Opuntia  Cochinillifera.  The 
female  insects  only  are  used  ;  they  are  detached  from  the 
plants  by  a  blunt  knife,  and  are  destroyed  either  by  dipping 
them  into  boiling  water,  or  by  heating  them  in  a  stoTe. 
These  insects  are  collected  three  times  in  a  year,  being  the 
produce  of  three  distinct  generations.  There  are  two 
varieties  of  cochineal  in  the  shops,  known  as  m/ver  grain 
and  black  grain ;  the  former  obtains  the  highest  price. 
Cochineal  has  a  faint  odour,  and  a  bitter,  rather  acidulous, 
taste ;  its  powder  is  of  a  carmine  colour,  and  tinges  the 
saliva  intensely.  According  to  Pelletier  and  Caventon,  it 
yields  on  analysis — 

A  colouring  principle,  named  carmine;  a  peculiar  anioial  matter; 
fiitty  matter;  an  fxloroui  fatty  acid ;  various  salts. 

The  colouriug  principle  lias  been  named  by  John, 
Coehinilin. 

Carmine  is  soluble  in  water,  cold  and  hot  alcohol, 
insoluble  in  ether:  the  watery  solution  of  carmine  is 
brightened  by  acids,  and  deepened  by  the  alkalies.  The 
salts  of  tin,  especially  the  nitrate  and  muriate,  precipitate 
this  colouring  matter  of  a  brilliant  scarlet,  forming  the 
basis  of  those  scariet  and  crimson  dyes  which  have  rendered 
cochineal  so  valuable  in  the  arts.  With  alumina  it  forms 
the  pigment  called  lake;  the  pigment  named  carmine 
is  the  colouring  matter  of  cochineal,  precipitated  from  the 
decoction  by  acids,  the  salts  of  tin,  or  animal  gelatin. 

Medical  Properties, — Cochineal  has  been  reputed  to  be 
anodyne  and  antispasmodic:  but  such  qualities  do  not 
belong  to  it.  It  is  only  of  service  in  pharmacy  as  a 
colouring  matter.  The  chief  disease  in  which  it  is  pre- 
scribed in  the  present  time  is  hooping-cough,  in  combination 
with  carbonate  of  potash.  The  latter  probably  alone  does 
good  by  attenuating  the  mucus,  and  causing  it  to  be  brought 
up  with  greater  ease. 

Prep, — Tinct.  Card,  comp., — Tinct.  Cinch,  comp. 
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OOLCHiai  COBMirS  ET  SEinVA. 

The  Cormas  and  Seeds  of  Colchicum  Axituhnale. 
Meadow  Sqfron. 

This  plant  is  indigenous,  and  likewise  grows  in  many 
other  European  countries.  It  was  known  to  the  Greeks, 
and  was  named  by  them  Hermodactylus.  Its  growth  is 
Terj  peculiar.  A  bulb  is  formed  during  the  summer ;  from 
this  a  flower  shoou  up  in  the  autumn,  and  is  followed  in 
the  enaning  spring  by  the  leaves  and  the  seed-vessel.  The 
same  bulb,  or  cormus,  is  able  to  produce  flowers  during  two 
seasons.  The  parts  of  the  plant  which  are  active  are  the 
flowers,  seeds,  aud  cormus;  the  latter  two  only  are  officinal. 
The  aeeds  are  ripe  and  fit  for  collecting  in  June  and  July, 
and  at  about  the  same  time  the  cormus  should  be  dug  up : 
in  facts  at  that  period  the  decaying  leaves  and  dry  capsule 
serve  to  indicate  the  locality  of  the  cormus.  The  cormus 
cannot  be  preserved  very  long  in  a  moist  state,  but  carefully 
dried  and  prepared  it  preserves  its  virtues  for  some  time. 
To  do  this,  it  should  be  cut  into  slices  of  the  thickness  of 
half-a-crown,  placed  separately  on  paper,  and  be  dried  with 
s  gentle  heat.  If  cut  transversely,  they  should  not  have  a 
depression  in  two  parts  of  the  circumference,  as  that 
indicates  bulbs  of  two  yeai:s'  growth,  which  are  less  active 
sa  medicinal  agents.  The  seeds  require  no  particular  care, 
sa  they  preserve  their  virtues  without  any  preparation  for 
some  years.  The  actif e  principle  resides  in  the  coverings, 
snd  is  extracted*  without  the  necessity  of  bruising  them ; 
such  a  preparation  is  more  transparent  and  elegant,  and 
equally  efficacious.  Colchicum  varies  considerably  in  its 
strength,  according  to  localities  and  climates ;  for  it  is 
said,  that  in  Camiola,  the  peasants  use  it  as  food  with 
impunity. 

Its  constituents,  according  to  Pelletier,  are — 

Veratrii,  combined  with  gallic  acid ;  fatty  matter ;  yellow  colouring 
matter ;  gum ;  starch ;  inulin,  in  large  quantity ;  lignin. 

The  active  principle,  named  above  Veratria,  is  now  con- 
sidered to  be  a  distinct  alkaloid,  and  is  called  by  some 
German  chemists  Colchicia,  which  appears  to  differ  from 
veratria  in  many  respects,  for  it  is  soluble  in  water,  crys- 
tallizable,  and  does  not  excite  sneezing  when  applied  to  the 
nose. 
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Medical  Properties. — Colchicnm  i8  pumitiTe,  dinretic, 
sedative,  and  sometimes  diaphoretic.  'Fhe  diseases  in 
which  it  is  most  nsefal  are  goat  and  rfaeamatism,  which  it 
has  the  power  of  relieving  in  a  most  marked  manner. 
Considerable  difference  of  opinion  exists  about  the  modui 
operandi  of  this  substance.  Some  contend  that  it  nerer 
does  good  till  it  purges,  and  acts  freely  on  the  kidneys ; 
and  they  are  not  satisfied  till  the  alvine  evacuations  assume 
an  appearance  resembling  green  pea-soup.  Others  con- 
sider that  it  has  a  specific  action,  independent  of  such 
effects.  Some  say  that  it  acts  by  causing  revulsion,  that 
is,  by  irritating  and  determining  a  large  quantity  of  blood 
to  the  mucous  membrane  of  the  intestines,  and  rdieving 
tbe  loaded  vessels  of  the  inflamed  parts :  others  aaiigD  to 
it  a  chemical  operation  on  the  principles  of  the  humoral 
pathologists ;  they  find  that  it  causes  a  considerable  excre- 
tion of  uric  acid,  which  was  previously  deficient  in  the 
urine,  and  present  (where  it  should  not  be)  in  the  blood ; 
and  in  proportion  as  this  remedy  acts,  the  uric  acid  disap> 
pears  in  the  blood,  and  becomes  more  plentiful  in  the 
urine. 

From  my  own  observation  and  experience,  I  am  con- 
vinced that  colchicnm  possesses  a  sedative  influence,  and 
some  specific  action,  which  tranquillises  the  nervous 
system,  allays  pain,  and  lowers  the  pulse,  independent  of 
its  purgative  and  diuretic  qualities;  and,  to  prerent 
purging,  I  have  sometimes  combined  it  with  astringents, 
and  with  the  best  effects.  There  is  no  doubt  that  when  it 
purges  the  pain  will  be  less  felt,  because  its  operation  is 
much  more  violent,  which,  in  some  cases,  may  be  necessary 
from  the  urgency  of  the  symptoms.  In  large  doses  it 
causes  nausea,  and  sometimes  vomiting ;  in  the  duodenum, 
it  appears  to  occasion  a  more  free  dischai^  from  the 
ductus  communis  choledochus  :  it  increases  also  the  secre- 
tion of  mucus  and  serum  in  the  intestinal  canal ;  and  if 
the  dose  be  unwarrantably  large,  bloody  evacuations  will 
result.  To  check  these,  hydrocyanic  acid  is  very  efficacious, 
or  opium  with  camphor,  followed  by  mucilaginous  drinks. 
Besides  gout  and  rheumatism,  it  is  given  advantageously 
in  many  inflammatory  diseases,  especially  when  occurring 
in  a  rheumatic  habit.  It  is  also  serviceable  in  orchitis  and 
gonorrhoea. 
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Dote. — Of  the  powdered  cormus,  gr.  ir  to  gr.  Tj. 

Yinnm  v\xx.  to  sse,  ter  die. 

Tinct.  Colchici,  3b8. 

Tinct.  Colch.  c,  388. 

Acetum  Colchici,  388  to  3ij. 

Extr.  Colch.  Acet.,  gr.  j  to  gr.  iij. 
Prep, — Acetum  Colch., — Extr.   Colch.  Cormi, — Extr. 
•Ich.  Aoet., — ^Tinct.  Colchici, — ^Tinct.  Colchici  c, — Vin, 

ichid.  

COLOCYHTHIS. 

rhe  dried  pulp  of  the  Pepo  of  Citbullus,  or  Cuctjmis 
LOCTNTHis.    Bitter  Cucumber. 

Fhis  plant  i8  an  annual,  having  a  considerahle  resem- 
.nce  to  the  common  cucumber,  excepting  the  fruit,  which 
mediately  di8tinguishe8  it.  It  is  a  globular  berry,  or 
|K),  of  the  aize  of  an  orange,  yellow,  and  smooth  when 
e;  and  contains,  within  a  hard  coriaceous  rind,  a  white 
>Dgy  matter,  surrounding  numerous  ovate  compressed 
•ds. 

It  is  a  native  of  Turkey,  and  abounds  in  the  islands  of 
i  Archipelago.  It  grows  also  in  several  parts  of  Africa 
i  Asia.  At  the  Cape  of  Good  Hope  the  young  fruit,  in 
ich  the  bitter  principle  is  not  yet  developed,  is  said  to 
much  used  in  the  form  of  a  pickle.  The  drug  is 
iefly  imported  from  the  Levant. 

The  seeds  of  colocynth,  which  form  nearly  three  quar- 
8  of  the  weight  of  the  dried  pepo,  are  devoid  of  active 
)perties,  and  are  even  used  as  food  in  some  parts  of 
rica.  The  pulpy  or  medullary  matter  only  is  used. 
is  has  a  feeble  odour,  but  a  nauseous,  intensely  bitter 
te.  The  bitter  principle  has  been  separated,  and  named 
locynthin.    According  to  Meissner,  100  parts  contain — 

Colocynthin 14*4 

Extractive 10* 

Fixed  oil 4-2 

Resinous  subitaDce,  intoloble  in  ether  13*2 

Gnm 9.5 

Pecticacid 3*5 

Gammy  extract 17*6 

Phosphate  of  lime 2*7 

„        of  magnesia 3* 

Lig:nin 19* 

Water 3*4 

8§ 
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The  active  matter  of  eoloc3rnth  is  taken  up  bj  boiling 
water,  which,  od  eTapocation,  affords  the  extractam  colo- 
CTDthidis. 

Medical  Proper tiet. — A  powerful  drastic  purgative.  It 
is  too  Tiolent  ia  its  action  to  be  giren  alone,  for  it  is 
likelj  to  prod  ace  Tomiting,  bloody  discharges,  and  in- 
flammation of  the  bowels.  Combined  with  other  pur- 
gatives, it  is  a  very  useful  remedy.  The  form  in  which  it 
is  most  used  is  the  compound  extract  of  colocynth,  which, 
with  calomel,  forms  one  of  our  most  common  purging 
pills.  To  prevent  the  griping  which  may  be  produced  by 
it,  some  aromatic  oil  may  be  added,  or  about  five  grains  of 
extract  of  henbane,  which  will  prevent  the  griping  without 
diminishing  the  purgative  operation. 

Doie. — Of  Colocynth,  in  powder,  gr.  ij  to  gr.  v. 
Of  the  Pil.  Coloc.  comp.,  gr.  x  to  gr.  xt. 

Prep, — Extr.  Col., —  Pil.  Colocynth.  comp., — Enema 
Colocynthidis. 

conn  FOLIA  ET  FETJCTirS. 

The  leaves  and  fruit  of  the  Conium  Maculatcm. 
Spotted  Hemlock, 

This  herbaceous  plant  is  a  native  of  Europe,  growing 
very  freely  in  most  parts  of  this  country.  It  is  charac- 
terised by  its  spotted  stem,  tripinnate  leaves,  an  involucre, 
consisting  of  from  five  to  seven  leaflets,  the  involucella  of 
three,  placed  on  one  side,  and  the  fruit  having  five  ridges, 
with  crenated  margins.     The  leaves  and  fruit  are  officinal. 

Much  of  the  activity  of  this  plant  depends  upon  soil  and 
climate.  In  northern  latitudes  it  is  very  mild,  so  that  in 
some  parts  of  Russia  it  is  eaten  freely  with  impunity; 
whereas  in  Italy,  Greece,  and  Spain,  it  is  poisonous,  in 
comparatively  small  quantities.  The  leaves  should  be 
gathered  just  about  the  time  that  it  begins  to  flower ;  they 
should  be  separated  from  the  petiole,  and  carefully  dried 
with  a  gentle  heat,  and  then  be  preserved  in  vessels,  from 
which  moisture,  air,  and  light  are  excluded. 

Properties. — The  dried  leaves  have  a  strong,  heavy, 
narcotic  odour,  and  a  nauseous,  rather  bitter  taste :  their 
powder  has  a  fine  green  colour.  Water  distilled  from  them 
possesses  their  odour,  and  has  a  nauseous  taste^  but  no 
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itinTcoiic  qnaliliet.  The  decoction  baa  little  taste,  and  the 
extract  affinrded  by  evaporation  is  almost  inert.  Alcohol 
and  ether  take  up  the  narcotic  properties  of  the  leaves ; 
and  an  ethereal  extract  prepared  from  them  is  exceedingly 
powerfol.  The  analysis  of  this  plant  is  rather  imperfect, 
oehroeder  found  in  it — 

Retin;  eztnctiTe;  gam;  albamea;  a  green  fecula;  virioaa  saline 
tabituoes. 

Besides  these,  Brande  discovered  a  very  odorous  oil,  and 
an  alkaline  principle,  possessing  a  strong  narcotic  smell 
and  a  nauseous  taste,  insoluble  in  water,  and  in  doses  of 
half  a  grain  producing  dangerous  symptoms.  This  is 
named  conia  or  conein.  Geizer  has  obtained  an  alkaline 
pifodple  in  the  form  of  a  volatile  liquid,  which  is  of  a 
yellowish  colour,  has  a  strong  nauseous  taste,  and  an  odour 
somewhat  resembling  hemlock  and  tobacco ;  it  is  sparingly 
soluble  in  water,  and  has  a  strong  alkaline  reaction, 
neotralizing  acids,  uncombined,  in  the  form  of  salts :  it  is 
actively  poisonoos. 

Formula  of  Conia  C'^  H"  N. 

Medical  Properties. — It  is  anodyne  and  narcotic,  with- 
out any  decided  sedative  or  stimulant  action.  If  given  in 
sufficient  doses,  it  shows  its  effects  in  about  half  an  hour 
after  being  taken.  It  appears  to  act  by  diminishing  the 
aensibility  of  the  nervous  system,  and  by  allaying  irritation 
in  various  parts  of  the  body  suffering  from  disease.  Hence 
it  ia  serviceable  in  most  inflammatory  pulmonary  diseases, 
especially  of  a  chronic  nature,  such  as  asthma,  bronchitis, 
hooping-cough,  phthisis,  chronic  enlargement  of  the  liver, 
and  other  abdominal  viscera ;  painful  scrofulous  tumours, 
and  ulcers ;  some  diseases  of  the  skin  ;  secondary  syphilis, 
rheumatism  and  gout,  and  had  formerly  much  reputation 
in  the  treatment  of  cancer,  in  which  now  it  is  believed  to 
be  only  a  palliative  remedy. 

The  effects  of  it  in  large  doses  are,  vertigo,  dimness  of 
sight,  nausea,  faintness,  and  general  muscular  debility.  In 
still  larger  doses,  it  occasions  dilated  pupil,  difficulty  of 
speech,  delirium  or  stupor,  tremors,  paralysis,  convulsions, 
and  sometimes  death.  The  curative  treatment  in  such 
cases  would  consist  of  the  administration  of  tonic  emetics, 
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diffuBible  BtimalanUy  and  nerrous  exdUnU.  It  is  ad- 
ministered in  the  form  of  powder,  which  is  bes^;  also  in 
tincture  and  extract. 

The  dose  requires  to  be  increased  more  rapidly  than 
with  most  other  narcotics,  although  at  first  it  is  given  with 
moderation ;  and  it  is  desirable  that  the  remedy  shoold 
not  be  procured  from  different  places  or  persons,  as  it 
▼aries  much  in  its  strength. 

Doie, — Of  the  powder,  gr.  ij,  gradually  increased  to 
gr.  XT. 
Of  the  extract,  gr.  i?  to  gr.  xt. 

Prep. — Extr.  Conii, — Catapl.  Conii, — Pil.  Coo.  c, — 
Tinct.  Conii, — Unguentum  Conii. 

COPAIBA.  ^ 

The  liquid  resiu  of  the  Copaifera  Multijooa«  and 
other  species. 

The  tree  which  affords  this  substance  is  not  agreed  upon 
by  writers  on  Materia  Medica ;  it  was  considered  to  be  the 
C.  Langsdorfii  in  the  former  Pharmacop<£ia.  The  balsam 
is  most  abundantly  collected  in  the  province  of  Para,  in 
Brazil,  and  is  exported  from  the  port  of  Para,  in  small 
casks  or  barrels.  It  is  obtained  by  making  deep  indsions 
into  the  stems  of  the  trees ;  and  the  operation  is  repeated 
several  times  during  the  season.  When  it  flows  out,  it  is 
clear,  colourless,  and  very  thin  ;  but  soon  acquires  a  thicker 
consistence  and  a  yellow  tinge. 

Properties, — It  is  a  clear,  transparent  liquid,  of  the 
consistence  of  olive  oil,  of  a  yellowish  colour,  a  peculiar, 
not  very  unpleasant  odour,  and  a  bitterish,  not  nauseous 
taste.  It  is  insoluble  in  water;  but  entirely  soluble  in 
alcohol,  ether,  fixed  and  volatile  oils.  With  the  alkalies  it 
forms  saponaceous  compounds,  soluble  in  water.  It  con- 
sists chiefly  of  volatile  oil  and  resin,  with  a  minute  pro- 
portion of  acid,  which  resembles  acetic,  and  has  been 
named  copaivic  acid.  The  volatile  oil,  which  forms  about 
a  third,  may  be  separated  by  distillation.  It  is  at  first  almost 
colourlesft,  but  the  latter  portion  has  a  greenish-blue 
colour.  By  redistillation  it  may  be  obtained  almost 
colourless.  It  appears  to  contain  no  oxygen,  as  potassium 
can  be  kept  in  it.     The  remaining  resinous  mass  is  brittle. 
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of  a  greeiibli4>rown  colour,  and  almost  devoid  of  smell  and 
taste.  This  is  capable  of  being  separated  into  two  sub- 
stances, distinct  from  each  other. 

Copsiba  on  exposure  to  the  air  acquires  a  thicker  con- 
sistence and  deeper  colour,  partly  from  the  volatility  of 
the  oil,  partly  from  the  essential  oil  being  oxidized.  When 
tritorated  with  about  one  sixteenth  of  its  weight  of 
magnesia,  and  set  aside,  it  gradually  assumes  a  solid 
consistence,  by  which  it  can  readily  be  given  in  the  form 
of  pills.  Copaiba  is  said  to  be  sometimes  adulterated  with 
the  fixed  oils,  castor-cil  especially,  and  oil  of  turpentine. 
The  latter  can  be  known  readily  by  its  smell ;  the  others 
by  boiling  the  liquid  in  water,  which,  on  evaporation,  if 
the  copaiba  be  pure,  will  leave  a  solid  residue,  instead  of  a 
soft  unctuous  substance ;  also  strong  liquor  ammonise  will 
scarcely  make  copaiba  turbid,  but  would  give  it  a  milky 
appearance,  if  oils  be  mixed  with  it. 

Medical  Properties. — Gently  stimulant,  diuretic,  and 
sometimes  actively  purgative.  It  produces  a  warm  sensation 
in  the  fauces  and  stomach,  and  its  irritant  effect  extends 
not  only  through  the  alimentary  canal,  but  likewise  to  the 
urinary  passages,  and  in  a  less  degree  to  the  other  mucous 
membranes,  on  which  it  appears  to  possess  a  peculiar 
action.  It  gives  an  unpleasant  odour  to  the  breath,  and 
also  to  the  urine.  As  a  remedy  it  is  most  efficacious  in 
chronic  affections  of  mucous  membranes,  as  in  gleet, 
leucorrhcea,  chronic  dysentery,  painful  hsemorrhoidal 
affections,  chronic  catarrh,  and  bronchitis.  Gonorrhcea  is 
the  disease  in  which  it  is  most  used,  and  by  some  in  every 
stage  of  it ;  the  periods  after  the  active  inflammation  has 
snbsided  are  most  fitted  for  its  use.  In  some  persons  it 
occasions  painful  irritation  of  the  urinary  passages,  in- 
flammation of  the  testicles,  and  occasionally  an  unsightly 
papular  eruption  over  the  whole  body. 

There  are  various  modes  of  giving  it ;  such  as,  dropped 
on  a  piece  of  sugar :  by  the  French  pharmaciens  it  is  now 
enclosed  in  capsules  made  of  gum,  and  thus  conveniently 
swallowed,  without  being  tasted.  It  may  be  made  into  a 
species  of  emulsion,  by  triturating  it  with  some  powdered 
gum  acacia,  or  the  yolk  of  egg,  with  syrup  of  tolu  added, 
and  subsequently  water ;  thus  suspended  it  is  swallowed 
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readily.    The  oil  may  be  taken  in  a  timikr  manner.     The 
resin  is  almost  inert  and  naeless. 

Of  the  Oil,  lltz  to  Btxxz. 
The  modus  operandi  of  this  and  similar  remedies  is  not 
quite  clear.     It  may  stimulate  the  mucous  membrane,  and 
cause  a  change  in  the  action  of  its  vessds,  by  actual  con- 
tact of  part  of  its  constituents,  through  the  medium  of  the 
blood  ;  or  the  Tessels  of  the  membranes,  which  it  does  not 
touch,  msy  be  affected  by  sympathy  with  those  to  which 
the  copaiba  is  actually  applied ;  thu  is  rendered  probable 
by  the  fact,  that  wh^n  the  medicine  is  most  benefimal  there 
is  a  peculiar  sensstion  of  wsrmth  felt  in  the  lower  part  of 
the  iotestinal  canal.     Others  imagine  that  it  acts  by  re- 
Tulsion,  that  is,  by  determining  blood  to  other  sorfiMes  or 
parts  of  the  body. 

CORIAHDRUIL 

The  fruit  of  Coriandbum  Satitum. 

This  plant  is  an  annual,  a  native  of  Italy,  but  now 
growing  freely  in  most  parts  of  Europe.  The  fhiit,  which 
is  officinal,  consists  of  two  concave  hemispherical  seeds, 
adhering  together  in  a  spherical  form. 

The  seeds  have  an  aromatic  smell  and  taste,  depending 
on  a  volatile  oil,  which  can  be  separated  by  distillation. 
The  virtues  are  imparted  to  alcohol,  less  perfectly  to 
water. 

Medical  Properties. — These  seeds  are  aromatic  and 
carminative,  useful,  like  others  of  their  class,  as  an  adjunct 
.and  corrective  of  other  substances.  They  have  no  par- 
ticular virtues  to  recommend  them. 

Dose. — Gr.  xx  to  gr.  xxx. 

Prep, — Conf.  Sen  use. 

COBJni. 

The  horn  of  the  Cervcs  ELAPHUSi.     Stag  or  Hart, 
This  substance  is  usually  kept  in  the  form  of  shanngs, 
known  as  Hartshorn  Shavings.     They  are  without  ameil 
or  taste,  pliable,  and  of  a  white  colour.     They  contain  in 
100  parts — 
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Gdaiine  (keratine)  .27 

Phosphate  of  lime         .        .        .        .57*5 

Cubonate  of  lime 1*0 

Water  and  loss 14*5 

BofliDg  wmler  extracts  tbe  gelatine,  which  on  cooling 
forma  a  transparent  colourless  jelly,  that  may  be  rendered 
palatable  by  lemon  juice,  wine,  &c.  There  is,  however, 
eomnionlj»  rather  an  unpleasant  odour  combined  with  it, 
whidi  ia  the  cause  of  its  being  little  used  for  that  purpose. 
By  deatmctiTe  distillation  these  shavings  yield  an  impure 
iolation  of  carbonate  of  ammonia,  named  spirits  of  harts- 
kom^  which  name  is  also  given  to  a  similar  hquid  obtained 
from  other  sources.  When  burnt,  the  residue  is  principally 
phosphate  of  lime. 

Medical  Properties. — The  jelly  may  be  taken  as  nutritive 
and  demulcent.  The  chief  use  of  the  substance  is,  in 
pharmacy,  in  making  pulvis  antimonii  compositus. 

Prep, — Pulv.  Ant.  comp. 

CBEASOTOn; 

Ceeasote,  prepared  from  pyrozylic  spirit. 

Creasote,  when  pure,  is  a  colourless  liquid,  of  a  thin, 
oily  consistence,  possessing  a  strong  odour,  and  powerful 
pungent  taste.  Its  odour  is  likened  to  wood  smoke,  or 
amoked  meat.  It  boils  at  397°  F.  Its  specific  gravity  is 
1*037.  Water  dissolves  about  one  part  in  80.  It  is  very 
aoloble  in  alcohol,  ether,  naphtlia,  and  acetic  acid ;  has  no 
acid  or  alkaline  reaction,  but  combines  with  both  acids  and 
alkalies.  It  forms  compounds  with  soda,  potash,  and  lime, 
soluble  in  water;  and  may  be  separated  from  them  by 
very  feeble  acids.  It  is  decomposed  by  nitric  and  sul- 
phuric acids.  It  coagulates  albumen  readily,  and  in  a  very 
diluted  state.  It  acts  powerfully  on  living  beings,  destroy- 
ing them  if  brought  in  contact  with  it,  even  in  a  very 
diluted  form.  It  is  composed  of  oxygen,  hydrogen,  and 
carbon,  but  in  proportions  which  are  not  agreed  upon.  Its 
name  explains  a  remarkable  property  which  it  possesses,  viz. 
ita  antiseptic  power  upon  flesh.  The  word  is  derived 
from  the  Greek,  being  formed  of  cpcos,  Jlesht  and  aktl^tty  I 
preserve, 

Creaaote  is  an  ingredient  of  *tar,  procured  from  vegetable 
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and  some  animal  snbstances ;  most  generally  it  is  obtained 
from  the  impure  pyroligneous  liquid  which  is  evolved  by 
the  destructive  distillation  of  wood.  In  this  liquid,  in 
addition  to  creasote,  we  find  five  other  principles  bearing 
some  reUtion  to  it ;  these  are.  paraffine,  enpione,  pittacal, 
picamar,  and  capnomor.  The  heaviest  tarry  liquid  is 
selected  for  the  purpose,  and  treated  with  carbonate  of 
potash,  and  distilled.  The  oily  liquid  is  then  mixed  with 
a  strong  solution  of  potash,  which  combines  with  the 
creasote,  allows  the  eupione  to  collect  on  the  surface,  and 
decomposes  other  organic  matters.  It  is  then  decomposed 
by  sulphuric  acid,  which  sets  free  the  creasote,  and  this  is 
collected  by  distillation.  To  procure  it  pure,  the  above 
process  must  be  repeated  several  times.  The  best  method 
of  obtaining  this  liquid  is  described  minutely  in  the 
chemical  work  of.  M.  Dumas,  to  which  the  curious  reader 
is  referred. 

Medical  Properties. — The  virtues  of  creasote  in  the  cure 
of  disease  are  not  satisfactorily  established.  It  has  often 
held  out  great  hope  and  promise,  which  a  short  period  of 
trial  has  completely  overthrown.  It  is  a  decidedly  powerful 
remedy  in  toothache,  if  introduced  into  a  carious  tooth. 
It  sometimes  checks  obstinate  vomiting,  when  all  other 
remedies  have  failed.  Amongst  the  numerous  diseases  in 
which  it  has  been  tried,  are  haemoptysis,  diabetes,  bums, 
itch,  and  several  skip  diseases ;  gangrene  of  the  extremities, 
scrofulous  ulcers  of  the  throat  and  leg;  syphilitic  sores, 
lumbago,  aphthae,  and  rheumatism.  For  months  and  even 
years  no  cases  have  been  particularly  recorded  in  our 
periodicals ;  the  inference  is,  that  it  has  deceived  the 
expectations  of  its  early  admirers,  and  that  it  is  about  to 
share  the  fate  of  many  other  panaceas. 

The  action  of  creasote  on  the  system  is  very  myste- 
rious ;  for  it  seems  to  be  both  a  sedative  and  stimulant,  in 
different  cases  and  doses,  and  it  probably  acts  in  part  by 
its  chemical  action  upon  the  tissues,  to  which  it  is  applied. 
Thus,  it  checks  the  bleeding  from  vessels  by  the  coagula- 
tion produced  in  the  blood.  From  experiments  on  animals, 
in  large  doses,  it  has  been  observed  to  occasion  sudden 
prostration  of  muscular  power,  vertigo,  oppression  of  the 
breathing,  vomiting,  spasms  of  the  abdominal  muscles, 
tremors,  convulsions,  and  *death.    On  examination  after 
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death  the  tiMaes  possess  the  odoor  of  creasote,  the  large 
▼easels  abont  the  heart  are  gorged  with  blood  more  coagu- 
lated than  naiial,  there  is  congestion  of  the  lungs,  but  little 
congestioo  of  the  vessels  of  the  brain.  It  is  also  found 
to  piodoee  an  inflammatory  appearance  of  the  mucous 
membfane  of  the  alimentary  canal.  Creasote  may  be 
gifen  in  the  form  of  liquid  or  in  pilb.  The  latter  is 
more  pleaaant,  as  the  taste  of  creasote  is  far  from  agree- 
able. 

Dose. — One  minim  three  times  a  day,  which  may  be 
gradaally  increased  to  eight  or  ten  minims. 

Aa  an  external  application  in  the  form  of  lotion,  two 
to  eight  drops  of  this  liquid  may  be  added  to  each  ounce 
of  water. 

CBETA  PR^PAEATA. 

Cakbonas  Calcis  Friabilis.  Prepared  Common  Chalk. 

Carbonate  of  lime  is  one  of  the  most  abundant  minerals, 
oecnrring  in  other  forms  besides  chalk,  such  as  marble, 
calcareous  spar,  common  and  shell  limestone,  and  marl. 
It  also  occurs  in  the  animal  kingdom,  forming  the  chief 
part  of  the  shells  of  animals.  Though  insoluble  in  water, 
it  is  present  in  most  springs,  dissolved  by  carbonic  acid. 
It  can  be  detected  by  heating  the  water  to  expel  carbonic 
acid,  when  it  is  precipitated,  or  by  adding  oxalic  acid, 
which  immediately  forms  an  insoluble  white  oxalate  of 
lime.  Besides  the  form  of  chalk,  carbonate  of  lime  is 
made  officinal  in  Pharmacopoeias,  as  it  exists  in  marble, 
oyater-shells,  crabs'  claws,  and  stones,  &c.  Chalk  is  a 
compound  of 

1  carbonic  acid    ^  22 
1  lime  =  28 

50 
Formula  Cs  0,  CO*. 

For  medical  purposes  chalk  requires  to  be  purified  and 
reduced  to  a  very  fine  powder :  this  is  efiected  by  elutri- 
ation.  This  process  consists  of  powdering  the  chalk,  and 
rubbing  it  with  a  little  water,  then  throwing  it  into  a  large 
quantity  of  water  and  stirripg  them  together  briskly. 
After  a  few  minutes  the  turbid  supernatant  liquid  is  to  be 
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poured  off  into  another  yessel  and  allowed  to  stand,  in 
order  that  the  chalk  may  fall  in  a  minutely  divided  state. 

Medical  Properties. — Chalk  is  antacid  and  indirectly 
astringent.  It  is  chiefly  used  in  diarrhoea,  in  which  it 
appears  to  act  hy  neutralizing  free  acid,  and  thus  allaying 
irritation.  It  is  often  employed  externally  for  burns  and 
ulcers  as  an  absorbent.  It  prevents  the  discharge  coming 
in  contact  with  the  healthy  part,  and  possibly  benefits  by 
the  action  of  lime,  or  by  the  carbonic  acid  which  may  be 
set  free. 

Dose,—  Gr.  x  to  gr.  xxx. 

Pre/Ju — Acid.  Tart., — Calc.  Chloridum, — Creta  Prepa- 
rata, — Hyd.  c.  Creta, — Mist.  Cretse, — Pulv.  Cret.  comp., 
— idem  cum  Opio. 

CBOCUS. 

The  stigma  of  the  Crocus  Sativxjs.    Saffron. 

This  crocus  is  a  bulbous  plant,  sending  up  its  flowers  in 
September  and  October.  The  flowers  are  of  a  lilac  or 
bluish-purple  colour.  The  pistil  is  surmounted  by  a  stigma 
which  is  three  cleft ;  the  segments  of  a  beautiful  rich  orange 
colour  hanging  dowi)  between  and  over  the  petals  of  ths 
corolla.  The  stigma  is  the  officinal  portion.  This  plant 
is  a  native  of  Greece  and  Asia  Minor,  but  is  now  cultivated 
in  Spain,  Sicily,  France,  and  England,  and  indeed  in  other 
parts  of  Europe.  The  stigmas  are  carefully  collected  and 
dried,  and  are  compressed  sometimes  into  a  flattened  mass, 
forming  the  cake  saffron.  The  dried  stigmas  form  the 
Crocus  in  Fosno  or  hay-saffron ;  one  pound  of  dried  saffiron 
is  obtained  from  ^se  of  the  moist.  The  substances  used 
to  adulterate  this  drug  are  the  Carthamus  Tinctorius,  the 
Calendula  Officinalis,  or  Common  Marigold,  and  fibres  of 
dried  beef.  These  are  easily  detected,  by  exposing  the 
drug  to  the  action  of  hot  water,  when  the  different  forms  of 
the  impurities  will  be  easily  detected.  The  cake  saffron  is 
generally  very  impure,  and,  as  sometimes  met  with,  does 
not  contain  a  particle  of  crocus. 

Properties, — It  has  a  sweetish  aromatic  odour,  a  warm 
pungent  bitter  taste,  and  colours  the  saliva  deeply.  It 
contains  an  extractive  matter,  named  Polychroite,  odorous 
volatile  oil,  wax,  gum,  albumen,  some  saline  matter,  and 
vegetable  fibre. 
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Mc&al  troperties. — SaflFron  is  of  no  essential  service 
tsamedidiie.  It  would  act  as  a  stimulant  in  large  and 
incoaTcnient  doses.  We  use  it  on  account  of  the  colour 
whick  it  pres  to  many  preparations.  It  is  a  popular 
pncdee  to  pTe  saffron  to  children  in  the  inflammatory 
dudbemmta,  with  the  idea  of  throwing  out  the  eruption. 
if  pnu  to  them  in  very  small  quantities  it  can  be  of  no 
wtt,  and  if  given  largely  it  may  produce  mischief. 

Fnp, — It  enters  into  sevend  tinctures,  powders,  and 
pills. 

CUPBI  SULPHAS. 

SULPHATB  OF  CoPPEB.     Blue  Fitriol. 

This  sobstance  is  found  native  in  small  quantities,  and 
»  prepsred  artificially  for  medical  use.  It  may  be  made 
^  the  direct  union  and  action  of  sulphuric  acid  upon 
metsllic  copper,  or  by  roasting  the  sulphuret,  which  by  the 
oxygen  of  the  air  forms  a  sulphate.  This  is  separated  by 
Itxiviation,  and  by  evaporation  is  procured  in  crystals. 
Soipbate  of  copper  has  a  beautiful  blue  colour;  it  crys- 
tdiUes  in  rhomboidal  prisms,  which  effloresce  slightly  in 
tbe  air;  it  is  soluble  in  four  parts  of  cold  and  two  of 
botlisg  water. 

It  is  composed  of — 

1  oxide  of 'copper  =:  40 

1  sulphuric  acid  =40 

5  water  5  x  9  =  45 

125 

Medical  Properties. — Tonic,  astringent,  and  emetic; 
externally,  astringent  aud  escharotic.  Internally  it  is 
iervioeable  in  diarrhcea,  haemorrhage,  chronic  dysentery, 
lid  to  check  the  excessive  discharges  in  cholera,  in  chorea, 
epilepsy,  and  in  intermittent  fevers.  As  an  emetic  it  is 
pnmipt  in  its  operation,  but  is  not  always  freely  evacuated, 
ttd,  besides,  ofrentimes  causes  very  unpleasant  irritant 
ijBiptoms,  aud  is  better  replaced  by  sulphate  of  zinc.  It 
ii  a  tonic  and  direct  emetic,  that  is,  acting  speedily,  and 
not  leaving  nausea  or  depression  after  its  action.  The 
cases  most  suited  for  its  use  are  those  of  poisoning,  espe- 
cially by  narcotics. 

£xternaily  it  is  used  as  a  collyrium  in  the  proportion  of 
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one  to  three  grains  to  an  ounce  of  water :  most  commonly 
in  purulent  ophthalmia.  It  is  usefully  applied  to  warty 
excrescences  and  fungous  granulations,  upon  which  it 
partly  exerts  a  cliemical  action,  and  [Murtly  destroys  hy 
constringing  the  vessels  of  the  part,  thus  cutting  off  their 
necessary  supply  of  blood. 

Dose. — As  a  tonic,  gr.  ss,  increased  gradually  to  gr.  ij ; 
as  an  emetic,  gr.  t  to  gr.  xv. 

Prep, — Cupri  Ammonio-Sulphas. 

CUACUMA. 

The  root-stock  of  Curcuma  Lonoa.     Turmeric  plant. 

This  plant  is  a  native  of  the  East  Indies  and  Cochin- 
China,  and  is  cultirated  in  various  parts  of  Southern  Asia, 
especially  Bengal  and  Jara.  The  rhizome  only  is  officinal. 
It  is  in  cylindrical  pieces  of  about  the  thickness  of  a  finger, 
and  from  one  to  three  inches  in  length,  externally  yellowish- 
brown,  internally  of  a  deep  orange  colour,  hard,  compact, 
and  breaking  with  a  fracture  resembling  wax.  The  odour 
is  peculiar,  the  taste  warm,  bitterish,  somewhat  aromatic. 
It  tinges  the  saliva  yellow,  and  affords  an  orange-yellow 
powder.     Pelletier  analysed  it  and  found  in  it — 

Lignin;  starch;  a  yellow  ooloaring  matter  (Cnrcmnui) ;  brown 
colouring  matter ;  gum ;  an  odoroua,  acrid,  volatile  oil ;  ^oride  of 
calcium. 

The  peculiar  colouring  principle  is  reddish-brown  in  a 
concrete  state,  yellow  when  minutely  divided,  slightly 
soluble  in  water,  very  soluble  in  ether,  alcohol,  and  oils. 
The  alkalies  immediately  convert  it  to  a  red-brovm  colour, 
and  paper  coloured  with  it  is  used  as  a  test  of  them.  It  is 
used  m  yellow  dyes,  but  the  colour  is  not  permanent. 

Medical  Properties. — It  is  stimulant  and  aromatic,  and 
might  be  used  in  the  same  cases  as  ginger.  It  is  much 
used  in  India  as  a  condiment,  and  is  a  general  ingredient 
in  the  Curry  powder.  With  us  it  is  employed  chiefly  as  a 
test  of  alkahes,  or  as  a  colouring  matter  in  ointments  and 
other  preparations. 

CUBEBA.     {Vide  Pipsa  Cubbba.) 

CIJSPAEIA. 

The  bark  of  the  Galipea  Cusparia? 
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It  is  8aid  also  to  be  from  the  Casparia  Febrifuga,  or 
Bonplandia  Trifoliata,  and  is  likewise  known  by  the  term 
Angustora  bark. 

This  tree  grows  in  the  moantains  of  Carony,  and  attains 
an  eleration  of  from  ten  to  twenty  feet.  The  bark  of  it 
only  is  oflidnal.  It  is  commonly  imported  from  the  West 
Indies. 

It  is  in  pieces  of  various  lengths,  some  ouiUed,  others 
rather  flat,  with  thin  edges,  as  if  removed  by  a  sharp 
instrument.  Its  outside  is  gray,  with  a  pale  wrinkled 
epidermis.  It  is  brittle,  but  softens  in  water,  so  as  to 
admit  of  cutting  with  much  ease.  Its  taste  is  bitter,  and 
slightly  aromatic.    The  proximate  principles  are  chiefly — 

Volatile  oil;  bitter  extractive;  hard  bitter  reiin ;  soft  resin;  gum; 
lignin ;  various  salts. 

It  imparts  its  virtues  to  water  and  alcohol. 

A  false  Cusparia  is  spoken  of  by  writers  on  Materia 
Medica,  as  necessary  to  be  distinguished  from  the  true 
^leciea.  This  drug,  known  some  years  since  in  Europe, 
has  almost  entirely  disappeared,  for  a  specimen  can  scarcely 
now  be  found  in  any  shop  in  this  country,  and  probably 
in  any  part  of  Europe ;  neither  has  the  tree  been  known 
from  which  it  was  procured.  It  is  said  to  be  distinguished 
by  its  dark  rusty  brown  rugous  surface,  dark  colour  inside, 
splintery  fracture,  not  softening  by  water,  want  of  odour, 
and  intensely  bitter  taste ;  by  nitric  acid  dropped  upon  it, 
causing  deep  blood-red  spots,  and  emerald  green  upon  the 
epidermis.  In  true  Cusparia,  this  acid  causes  a  dull  red 
colour  on  either  surface.  The  spurious  Cusparia  was  found 
to  contain  brueia,  and  is  believed  by  Dr.  Pereira  to  have 
been  the  bark  of  strychnos  nux  vomica. 

Medical  PropertieM. — It  is  a  stimulating  tonic,  and  in 
large  doses  somewhat  aperient.  In  the  West  Indies  it  is 
most  used,  and  is  prescribed  in  bilious  remittent  fevers, 
diarrhoeas,  and  dysenteries,  and  might  be  given  in  many 
in  which  tonics  are  indicated. 

I}o9e, — Of  the  powder,  gr.  v  to  gr.  xv. 
Of  the  mfusion,  jiss,  ter  die. 

Prep. — Inf.  Cusparise. 
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CTDOVinX. 

The  seeds  of  the  Cydonia  Vulgaris.     Quince  Tree, 

This  tree  is  probahly  a  native  of  Crete,  bat  grows  wild 
in  some  parts  of  Austria.  It  is  cultivated  in  most  European 
countries.  The  fruit  is  large,  resembling  a  pear,  of  a 
delightful  fragrant  odour,  making  a  pleasant  confection. 
The  seeds  only  are  lused  officinaily.  The  coriaceous 
envelope  of  the  seeds  abounds  in  mucilage^  which  boiling 
water  extracts.  Two  drachms  will  make  a  pint  of  water 
thick  and  ropy.  This  is  the  sole  principle  for  which  thej 
are  yaluable. 

Medical  Properties, — The  mucilage  of  these  seeds  is 
useful  in  coughs  as  a  demulcent,  and  has  been  aoaeCiaies 
applied  to  the  eyes  in  inflammation  of  the  conjonetifn. 

Dose. — Ad  libitum. 

Prep, — Decoctum  Cydonii. 

CTMINTnL 

The  fruit  or  seeds  of  Cuminum  Ctminum. 

The  plant  affording  these  seeds  grows  about  aiz  or  eight 
inches  high,  is  a  native  of  Egypt,  but  cultivated  for  its 
seeds  in  Sicily,  Malta,  and  other  parts  of  South  Europie. 

They  have  a  strong  unpleasant  odour,  particulariy  when 
rubbed  ;  this  depends  upon  an  essentia  oil  of  a  yellowish 
colour,  and  lighter  than  water. 

Medical  Properties, — Similar  to  those  of  the  seedli  of 
other  aromatic  umbelliferous  plants,  but  rather  more 
stimulating.     They  have  been  introduced  into  plasters. 

Pr<y.— Empl.  Cymini. 

DAVCI  FBVCTXrS  ET  KASIX. 

The  fruit  and  root  of  Datjcus  Cabota.  Cawumm 
Carrot. 

This  plant  may  be  called  indigenous,  and  ia  abo  found 
in  most  other  European  countries.  It  grows  wild  very 
freely.  By  cultivation,  the  root  is  considerably  altered  in 
its  appearance  and  flavour.  It  is  not  indicated  in  the 
Pharmacopoeia  whether  the  cultivated  plant  should  be  used 
gr  not ;  but  as  the  wild  plant  possesses  stronger  properties, 
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thai  one  it  proliablj  intended.  The  carrot  plant  has  a 
biennial  foMorm  root,  and  an  annual  herbaceous  stem. 
Thit  fnit  and  root  are  officinal. 

Tht  fndt,  commonly  called  seeds,  are  of  a  light  brownish 
eoloQi;  pieaenting  on  their  convex  surface  four  ridges,  to 
vikh  stiff  whitish  hairs  or  bristles  are  attached.  They 
bsff  tm  aromatic  odour,  and  a  warm  pungent,  bitterish 
taste.  Bj  diatiUaCion  they  yield  a  little  volatile  oil,  on 
viick  dieir  lirtoea  chiefly  depend.  The  active  properties 
aie  taken  op  by  boiling  water. 

i  ^roperiiei. — Moderately  excitant  and  diuretic, 
employed  in  chronic  nephritic  affections  and 
dropsy ;  well  adapted  where  the  stomach  is  in  an  enfeebled 
ilite.  Tke  dose  is  from  Xss  to  5j  of  the  bruised  seeds ; 
or  a  pint  of  infusion,  containing  half  an  ounce  of  the  seeds, 
msy  be  taken  in  the  day. 

Cmrrot  Root,  in  the  wild  state,  is  whitish,  hard,  coria- 
ttOQs,  branched,  of  a  strong  smell,  and  an  acrid  dis- 
igneable  taste.  The  cultivated  root  is  too  well  known  to 
Med  description,  tastes  pleasantly  sweet,  and  mucilaginous. 
I  Tltt  constituents  of  the  root,  according  to  the  analysis  of 
Bneonnot, 


I  Cryilsllizablt  snd  nncrji tsllizable  sngar ;  a  little  starch ;  extractive ; 
gbten ;  albamen ;  volatile  oil ;  vegetable  jelly  (pectin) ;  roalic  acid ; 
"^^ ^ —   lignis;  s  cryttaUizable  colouring  principle   named 


MtHeal  Properties. — ^The  wild  root  possesses  much  tbe 
J  inae  properties  as  the  seeds,  and  may  be  used  for  the  same 
i  parposes.  The  cultivated  root  has  obtained  some  reputation 
i:  u  an  external  application  to  phagedenic  sloughing  ulcers, 
the  f^oT  of  which  it  corrects,  and  changes  the  morbid 
•ctioB.  It  is  used  in  the  form  of  scrapings,  if  it  is  wished 
to  ttinnlate  mildly.  The  boiled  root,  beaten  into  a  pulp, 
is  the  more  common  form,  and  becomes  a  very  nice  emol- 
beat  cataplasm. 

DIGITALIS. 

Ike  learea  of  Dioitalis  Puepueia.  Camuum  Foxglove. 
Thia  ia  a  rery  common  plant  in  our  country,  found  like- 
wise in  most  other  parts  of  Europe.      It  flowers  in  the 
%  aod  the  commencement  of  flowering  is  the  best 
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period  for  gathering  the  leaves.  These  are  considered  most 
active  in  the  plants  which  grow  wild,  and  those  that  have 
attained  their  full  growth.  They  are  to  he  stripped 
from  the  stem ;  and  the  petioles  and  midrih  should  he 
removed,  and  the  green  part  only  carefully  dried  hy  a 
gentle  heat.  To  preserve  them  light  and  moisture  should 
he  excluded  hy  enclosing  them  in  tin  cases.  The  seeds  are 
officinal  in  some  Pharmacopoeias,  hut  are  seldom  used. 

Properties, — In  the  fresh  state,  foxglove  leaves  have  no 
odour,  hut  have  a  faint  narcotic  smell  when  dried.  Their 
taste  is  hitter  and  nauseous.  The  colour  of  the  powder  is 
a  fine  deep  green.  The  virtues  are  yielded  to  water  and 
alcohol. 

According  to  the  analysis  of  Radig,  digitalis  contains  in 
100  parts  of  the  leaves — 

Picrin  (Digitaline  of  Le  Royer)        ...  0*4 

DigitsUne  (tctive  principle)      ....  8*2 
Scaptin  (acrid  extractiyej                                 .14*7 

Chlorophylle 6* 

Oxide  of  iron 3*7 

Potash *        .        .  3*2 

Acetic  acid 11* 

Vegetable  albumen 9*3 

Woody  fibre 43*5 

Medical  Properties, — Digitalis  is  sedative,  diuretic,  and 
narcotic.  When  taken  in  quantities  sufficient  to  powerfuUy 
affect  the  system,  it  occasions  pain  in  the  head,  vertigo, 
dimness  of  sight,  and  confusion  of  thought.  It  sometimes 
excites  nausea  and  even  vomiting;  and,  in  addition  to 
these,  an  increased  flow  of  urine.  This  occurs  both  in  a 
person  in  health  as  well  as  in  one  suffering  from  disease, 
although  it  is  more  perceptible  in  the  latter ;  as  in  cases  of 
dropsy,  in  which  the  secretion  of  urine  is  generally  very^ 
much  diminished.  It  may  he  remarked,  that  digitalis 
does  not  act  as  a  diuretic  till  it  has  lowered  the  pulse, 
especially  in  dropsies  ;  and  does  not  appear  to  be  a  diuretic 
through  any  specific  quality  existing  in  the  plant.  In 
most  cases  of  excessive  vascular  action, the  natural  secretions 
are  diminished  ;  and  digitalis,  by  lowering  the  circulation 
to  a  more  healthy  standard,  may  restore  the  veaaelt  to  their 
usual  functions. 

The  most  remarkable  property  of  digitalis  is  its  influence 
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upon  the  betrt,  the  irritabilitv  and  tone  of  which  it  appears 
eTidently  to  diminish.  This  takes  place  from  compnratiyely 
small  repeated  doses,  varying  in  time  from  two  to  several 
days.  Much  depends  upon  the  condition  of  the  drug,  the 
habit  of  the  patient,  and  the  state  in  which  he  keeps 
himself:  for  it  is  a  curious  fact  that,  if  a  person  be  walking 
aboDt  mach,  digitalis  scarcely  a£fects  him  in  even  rather 
large  doses.  When  digitalis  has  been  taken  a  few  days, 
the  patient  begins  to  feel,  rather  weak  and  faint,  which 
feelings  are  increased  by  rising  from  the  recumbent  posture. 
The  pulse  is  found  to  be  much  reduced  in  frequency,  in 
some  cases  as  low  as  .50,  or  even  30  beats  in  n  minute ; 
and  by  getting  up  suddenly,  this  pulse  rises  to  100  or  even 
150,  the  heart  labouring  very  much,  and  the  patient 
feeling  faint.  It  is  not  very  rare  that  the  enfeebled  heart 
is  in  this  way  overpowered,  and  fatal  syncnpe  ensues.  In 
consequence  of  this  impression  on  the  pulse,  digitalis  may 
be  useful  in  some  inflammatory  diseases,  after  blood  has 
been  drawn  repeatedly,  and  as  long  as  the  system  appears 
able  to  bear  it ;  the  morbid  action  of  the  heart  may  then 
be  somewhat  controlled  by  digitalis.  The  diseases  in 
which  it  is  most  used  are,  pleuritis,  phthisis,  mania,  epilepsy, 
and  pertussis.  By  repressing  the  excited  movement  of  the 
heart,  it  is  useful  in  aneurisms,  hypertrophy  of  the  heart, 
and  the  gouty  and  rheumatic  irritation  of  the  »ame  organ. 
It  may  in  fact  be  used  in  inflammatory  diseases  generally, 
as  an  adjuvant  to  bloodletting,  but  cannot  be  solely  relied 
npon. 

Whilst  taking  it,  the  patient  should  be  carefully  watched, 
and  riaited  at  least  once  a  day,  as  it  is  one  of  those  remedies 
which  has  an  accumulative  action ;  that  is,  it  may  appear 
for  some  days  to  have  no  effect,  and  suddenly  the  patient 
becomes  rery  low  ;  the  heart  is  rendered  feeble,  as  if  the 
united  action  of  all  the  doses  was  operating.  Therefore, 
as  a  general  rule,  if  in  moderate  doses  it  produces  no  efl*ect 
in  four  days,  the  remedy  should  be  discontinued,  and  a 
brisk  purgative  be  administered  ;  the  day  following  the 
digitalis  may  again  be  given  in  rather  larger  doses. 

Shonld  the  patient  be  attacked  by  the  symptoms  of  its 
accumulated  operation,  such  as,  a  feeble  pulse,  nausea, 
stupor,  cold  sweats,  prostration  of  strength,  and  tendency 
to  fainting,  he  must  be  strictly  kept  in  the  recumbent 
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pottore  to  prereiit  the  heart  being  called  into  too  moch 
action,  cordials  and  diffusible  stimaUnts  may  be  given  with 
discretion,  and  even  brandy,  in  extreme  eases.  The  latter 
•hoold  generallj  be  omitted,  as  it  is  a  too  permanent 
stimnlos,  and  as  digitalis  is  given  to  reUeve  inflammatory 
or  abnormsl  vascolar  action  ;  whilst  we  are  benefiting  one 
state,  we  might  be  aggravating  the  other. 

Do$€. — Of  the  powder,  gr.  ss  to  gr.  iij,  ter  die. 

tincture,  n^  z  to  Tr|  zx. 
infusion,  5ij  to  }^f. 
extract,  gr.  bs  to  gr.  ij. 
Prep. — Inf.  Digitalis. 
Tr.  Digitalis. 
Eztr.  Digitalis. 

DTILCAXABA. 

The  young  stalk  of  Solanum  Dvloamasa.  Bitier- 
tmeei.  Woody  NigkUhade. 

This  shrub  is  indigenous,  snd  is  very  extensively  difihsed 
over  Europe  and  North  America.  The  root  and  stalk 
chiefly  possesses  medical  properties ;  the  latter  only  \% 
officinal.  The  berries,  commonly  reputed  to  be  very 
poisonous,  have  very  slight  noxious  qualities.  The  twigs 
are  gathered  in  autumn,  after  the  fall  of  the  leaf,  and  cut 
iato  pieces,  from  one  to  two  inches  long.  They  are,  when 
dried,  inodorous ;  with  a  taste  at  first  bitter,  afterwards 
sweet.  Boiling  water  extracts  all  their  virtues.  These  are 
supposed  to  depend  upon  an  slkaline  substance,  naiped 
Skilania,  in  combination  with  mslic  acid.  Solania  is 
procured  by  adding  magnesia  to  a  decoction  of  the  stalks 
to  precipitate  the  solania,  which  is  taken  up  by  hot  aloobol 
in  the  usual  manner.  The  bitter-sweet  principle  has  been 
named  Pieroglyeion. 

Medical  Properties, — Alterative,  dinretic,  and  narcotic : 
for  the  latter  purpose  it  is  never  used.  It  is  chiefly  given 
in  lepra,  psoriasis,  and  pityriasis ;  and  was  warmly  recom- 
mended by  Dr.  Bateman.  It  is  said  to  do  good  also  in 
chronic  rheumatism.  In  overdoses  it  occasions  nausea, 
vomiting,  fainting,  vertigo,  and  irregular  muscular  action. 

JDattf.— In  powder,  gr.  x  to  gr.  xx. 

Of  the  decoction,  Jij  to$T,  ter  die. 

Pr«p»— Decoct  Dulcamara. 
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ELATEBIUK. 

The  freah  Pods  of  Ecbaliuii  Officinarum,  alia* 
MoMOlDlCA  Elatbbiuh.     Squirting  Cucumber. 

Tliia  plant  it  a  native  of  the  South  of  Europe,  and  is 
now  caltiTated  for  medical  use  in  this  country.  Its  stem 
is  herhaeeons  and  the  root  perennial ;  its  leaves  are  rough, 
cordate,  and  angular.  The  fruit  is  oval,  about  an  inch  and 
a  half  in  length,  and  one  inch  in  breadth,  containing  much 
joice  and  many  seeds ;  when  ripe  it  is  separated  from  its 
stalk,  and  at  tliat  moment  the  juice  and  seeds  are  emitted 
with  considerable  force.  The  most  active  part  of  the  fruit 
b  the  juice  surrounding  the  seeds,  the  seeds  and  body  of 
the  fruit  being  comparatively  inert.  If  this  thin  juice  be 
allowed  to  stand  some  time,  it  deposits  a  light  gray 
aabatance,  which  may  be  separated  by  pouring  o£f  the 
aapematant  liquid,  then  drying  it  either  in  the  sun  or  by 
a  gentle  heat.  This  fecula  is  named  Elaterium.  In  pre* 
paring  it,  little  or  no  pressure  should  be  employed,  to  pre- 
vent mucilage,  or  other  inert  matter  falling  with  it.  The 
qoantity  of  good  Elaterium  procurable  is  about  an  eighth 
oi  a  grain  from  each  pod. 

Biaterium  is  found  in  thin  flat  pieces,  often  presenting 
on  one  surface  marks  of  the  linen  upon  which  it  has  been 
dried,  of  a  greenish-grey  colour,  with  a  bitter  acid  taste. 

If  daik-coloured,  it  is  generally  weaker.  Its  activity  as 
a  medicine  depends  on  the  presence  of  a  peculiar  principle, 
named  Elaterine,  which  has  been  separated  successfully  by 
Mr.  Hennell,  of  London.  This,  with  chlorophylle,  forms 
the  Elatin  previously  described  by  Dr.  Paris.  According 
to  the  analysis  of  Mr.  Hennell,  Elaterium  contains  in 

too 


CrystallizsUe  sobttsnce  (Elaterin)  .44 

Green  retia  ......    17 

Starch 6 

Woody  fibr« 27 

Saline  mttters 6 

Mr.  Morris,  of  Edinburgh,  describes  Elaterin  as  forming 
in  small  rhomboidal  prisms,  presenting  in  mass  a  silky 
appearance.  It  is  bitter  and  styptic  to  the  taste,  insoluble 
in  water  and  alkaline  solutions ;  soluble  in  alcoliol,  ether, 
oils,  and  sparingly  in  adds.  He  obtained  it  by  evaporating 
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an  Alcoholic  ralation  of  Elateriam  to  an  oily  consistence, 
then  throwing  it  into  water,  when  a  white  precipitate 
im mediately  faJls.  This  is  Elaterin,  which  may  be  purified 
by  dissoWing  in  alcohol,  and  again  introducing  it  into 
water.  Its  strength  is  ten  times  greater  than  that  of 
ordinary  Elateriam. 

Medical  ProperiieM.  —  This  substance  is  a    powerfi^ 
hydnigogae  and  drastic  cathartic,  and  in    some   degree 
diuretic.     In  hurge  doses  it  often  occasions  nausea  and 
Tomiting,   also   hypercatharsis  and  inflammation  of  the 
bowelft.     It  is  most  commonly  adminii^tered   in  ascites, 
hydrotborax,  and  ana.«arcs,  and  may  be  combined  with 
other  purgntires  when  brisk  purging  is  indicated.     It  acts 
by  irritating  the  mucous  membrane  of  the  intestinal  canal, 
causing  the  exhalants  to  throw  out  much  serous  fluid,  and 
the  mucous  follicles  to  secrete  more  abundantly :  copious 
stools  result,  the  aggregate  amounting,  not  unfrequently, 
to  a  gallon.     In  consequence  of  this  profuse  discharge,  a 
want  of  fluid  is  felt  ii»^the  circulation,  and  therefore  the 
absorbents  are  set  to  work  to  absorb  it  from  tie  cavities, 
to  replsce  it  in  the  blood.     Another  mode  of  explaining  its 
operation  might  be  the  following.     The  Elateriam  irritates 
the  large  mucous  surface  of  the  intestinal  canal,  and  causes 
a  considerable  flow  of  blood  to  it,  thus  diverting  it  from 
the  serous  membrane  for  a  time,  and  suspending  secretion 
there.     The  absorbents  acting  briskly,  take  up  some  fluid 
and  carry  it  into  the  circulation,  by  which  the  quantity 
may  be  greatly  diminished.     The  most  satisfactory  expla- 
nation of  its  operation  is  this :  by  the  copious  discharge  of 
its  thin  watery  particles,  the  blood  becomes  inspissated, 
and  this  circumstance  favours  the  passage  of  the  thinner 
fluid  of  the  cavities,  by  exosmose,  through  the  coats  of  the 
membranes  and  vessels  into  the  blood,  on  the  principle 
very   ably   explained   and   advocated  by  Dutrochet.     In 
ovarian  dropsy,  Elaterium  is  almost  useless,  because  the 
fluid  is  encysted,  and  the  cysts  are  imperfectly  supplied  with 
absorbing   vessels;  therefore,   removal  of  it  in  that  way 
cannot  be  accomplished. 

Dose. — A  quarter  of  a  grain  to  a  grain  or  more,  after 
repeatedly  taking  it.  It  may  be  given  in  pill,  and  repeated 
every  second  or  third  hour,  till  it  operates.  The  doae  of 
Elaterin  is  -j^^th  to  ^th  of  a  grain. 
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ELEKL 


The  redo  of  an  uncertain  tree. 

The  tree  which  has  been  described  under  the  name  of 
AiiTRi8  Elbmipeua  growB  in  Brazil,  and,  according  to 
some,  in  Carolina ;  tlie  Elemi  is  obtained  by  making  in- 
ci«ioot  into  the  tree,  from  wliich  tbe  juice  flowB,  and  con- 
cretes apon  the  bark.  It  is  of  a  pale  yellow  colour, 
tometimea  with  a  shade  of  green,  in  some  specimens 
reddish-brown.  It  bears  a  close  resemblance  to  Abietis 
Resina.     It  contains,  according  to  Bonastre — 


60  per  cent. 

Betin  toloble  in  boiling  alcohol,  not  in  cold  .24       „ 

VolatUeoii 12  5    „ 

Eitraetife 2       „ 

Adds  and  impurities 1*5    „ 

Medical  Prrtperties.  —  Elemi  is  not  used  internally. 
Externally  applied,  it  acts  as  a  rubefacient  and  stimulant, 
and  is  intr6duced  into  ointments  and  plasters. 

Prep. — Ung.  Elemi. 

EROOTA. 

The  diseased  grain  of  Secalr  Cereale.  Common  Rye, 
The  precise  nature  of  the  substance  which  we  call  Ergot 
of  Rye  is  not  agreed  upon  by  naturalists.  Some  contend 
that  it  is  a  fungous  growth,  as  Fries,  who  names  it  Acinula 
Ciamu;  Decandolle  calls  it  Kierotium  Cluvue ;  some  con- 
aider  it  to  be  a  diseased  ovarium  ;  and  others  consider  it 
to  be  a  morbid  growth,  produced  through  a  puncture, 
analogous  to  the  formation  of  the  gall-nut.  It  is  generally 
considered  in  this  country  to  be  a  parasitical  growth  upon 
the  grain  to  which  the  names  ergotatia  abortans  or  abor- 
tifaciens  have  been  applied,  The  drug  is  imported  into 
this  country  from  France  and  Germany,  and  some  is  said 
to  find  its  way  here  from  the  United  States. 

Properties. — Ergot  is  in  solid,  brittle,  yet  somewhat 
flexible  grains,  from  half  an  inch  to  an  inch  in  length, 
carved  like  a  spur,  whence  its  French  name ;  of  a  violet- 
brown  colour  externally,  yellowish-white  within,  with  an 
unpleasant  smell  in  mass,  resembling  putrid  fish,  of  a  taste 
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at  first  scarcely  perceptible,  afterwards  disagreeable  and 
sligbtly  acrid.  Wiggers,  a  German  chemist,  vbo  carefully 
analysed  it,  discorered  in  100  parts — 

A  pecnlUr  fixed  oO 35*0 

WhiU  cnrttallizable  Mft  aisiter 1*04 

Ccria    .  ' 0*75 

SabtUnee  resembUn^  foagiB  of  raoshrooiBt    .  .  46*18 

A  reddUh-brovm  svbtunee,  which  be  auDcd  irfoim  1*24 

A  salMUuice  resembltn^  otmaxone 7*76 

A  peculitr  taccharine  matter 1*54 

Gummj  extnu:ti?e 2*32 

Albumen 1*46 

Besides  saline  and  earthy  matters  in  a  Tery  minute 
propoKion. 

Medical  PropertieM. — In  small  doses  Ergot  of  Rye  pro- 
doces  no  sensible  efiect  on  the  male,  but  in  the  female  has 
a  strong  tendency  to  affect  the  uterus,  the  contractility  of 
which  it  is  able  to  augment  to  a  surprising  degree.  In 
large  doses  it  is  liable  to  .cause  nausea  and  Tomiting,  and 
in  larger  doses  headache  and  fever.  The  nauaeating  dBTects 
are  not  requisite  for  its  action  on  the  uterus.  MThen  eaten 
in  food,  as  in  rye  bread  in  some  countries,  it  has  had  a 
most  pernicious  influence,  producing  dry  gangrene,  typhoid 
fever,  and  disorder  of  the  nervous  system,  attended  with 
convulsions. 

The  most  important  use  of  this  substance  is  in  aiding 
parturition.  The  cases  suited  for  its  administration  are, 
protracted  labours  depending  on  atony  of  the  uterus,  and 
from  the  same  cause  retention  of  the  placenta  and  hsemor- 
rhage.  In  protracted  labour,  the  conditions  necessary  to 
admit  of  its  use,  are  a  dilated  state  of  the  os  uteri,  a  natural 
presentation,  well-formed  pelvis,  a  disposition  of  the  ex- 
ternal parts  to  yield,  no  presumed  malformation  of  the 
child,  and  rupture  of  the  membranes. 

The  objections  to  its  use  are,  the  danger  of  rupturing 
the  uterus,  death  of  the  child  from  too  great  compression, 
and  laceration  of  the  perinseum.  It  usually  acta  within  a 
quarter  of  an  hour,  and  the  contractions  of  the  uterus, 
when  excited,  are  constant,  not  intermitting  as  in  healthy 
labour,  and  they  will  be  felt  after  the  expulsion  of  the 
foetus.  Its  use  is  sometimes  attended  with  considerable 
after-pains,  which,  however,  can  be  checked  by  a  full  dose 
of  opium. 
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Not  more  tliui  foar  doses  shoald  be  giyen,  as  there  is 
no  proliabilitj  of  its  acting  afterwards,  and  its  long- 
continned  use  mig^t  be  attended  with  mischief.  It  has 
also  been  gtfen  with  good  results  in  menorrhagia  and 
lisemonrbages  generally,  and  to  check  other  discharges 
from  macoos  membranes,  as  in  dianrhcea,  gleet,  uid 
gonorrfacea.  Its  action  in  this  way  is  not  fully  understood. 
It  would  appear  to  contract  the  capillaries  of  those  sur- 
faces, and  thus  diminish  the  quantity  of  fluid  which 
escapes;  on  a  similar  principle  might  be  explained  its 
mode  of  causing  gangrene,  in  which  it  contracts  the 
capillaries,  and  diminishes  the  quantity  of  blood  so  much 
as  to  be  insufficient  to  afford  adequate  nutrition  and 
litalitj. 

Do9e, — In  powder  9j  to  '^t. 

The  best  mode  of  giving  it  is  to  hare  it  coarsely  pow- 
dered, then  to  put  it  into  a  teacup,  and  pour  upon  it  two 
or  three  ounces  of  boiling  water,  let  it  stand  till  it  is  cool 
enough  to  drink,  then  add  a  teaspoonful  of  brandy  or  gin 
to  flavour  it,  and  let  the  patient  drink  the  infusion  and 
dregs  US  well.  This  may  be  repeated  two  or  three  times. 
The  tincture  and  other  liquid  preparations  do  not  appear 
to  be  80  certain  in  their  operation. 

Prep. — ^Tinct.  Ergotae  iBtherea. 

Do9e, — ^5m. 

FABIHA. 

Wheat  flour,  obtained  from  Triticum  Volgare  xt 
Htbirnum.     C(mmon  Wheat. 

Wheat  flour  is  inodorous  and  nearly  insipid.     Its  chief 

constituents  are  starch,  gluten,  saccharine  matter,  and  gum. 

The  proportions  of  which  are  liable  to  variation.  Yanquelin 

obtained  as  an  average  product  from  eight  specimens,  in 

100  parts— 

Water 10-» 

Glaten 10*80 

Starch 68*08 

Sogar 5*61 

Gum 4-11 

The  gluten,  which  is  the  most  nutritiouA  vegetable  sub- 
stance and  in  greater  quantity  in  wheat  than  any  other 
grain,  is  composed  of  two  pnndples,  named  hj  Taddei, 
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gliadioe  and  tjmome,  and  by  JSinhoff,  a  Gennan  cbemist, 
glutei)  and  vegetable  albameo.  Tbe  former  oolj  is  soluble 
in  alcoliol.     Botb  of  them  contaio  nitrogen. 

Medical  Properiies. — Wheat  flour  in  its  simple  state  is 
seldom  used  in  medicine.  It  is  sometimes  sprinkled  orer 
the  skin  in  erysiptrlatous  inflammation  and  some  cutaneous 
emptioDs,  or  in  ca^es  of  burns,  in  which  cnses  it  »eems  to 
have  a  very  soothing  etfect.  In  the  state  of  bread  and 
toasted  and  put  into  water,  a  refreshing  drink  is  made, 
which  is  still  more  palatable  if  flavoured  by  lemon  juice. 
Boiled  in  water  or  with  milk,  it  forms  a  common  bland 
poultice.  The  crum  of  bread  is  used  as  a  vehicle  or  to 
gire  bulk  to  some  active  medicines  in  the  form  of  pill,  as 
nitrate  of  fiilver.  The  combination  is  not  very  judicious, 
as  bread  usually  contains  some  chloride  of  sodium,  which 
decomposer  nitrate  of  silver  and  makes  it  inert. 

Prep. — Cataplasma  Fermenti. 

FERRI  PEBCYAHIDUM. 

The  Percyanide  of  Iron,  commonly  known  as  Prussian 
Blue. 

Prussisn  blue  is  said  to  be  generally  made  in  the  following 
manner:  aiiimnl  matter,  such  as  dried  blood,  hoofs,  or 
horns,  is  mixed  with  an  equal  weight  of  carbonate  of  potash 
and  introduced  into  an  iron  vessel.  This  is  exposed  to  a 
red  heat  for  half  an  hour  to  an  hour,  and  when  cold  is  to 
be  treated  witii  water.  The  solution  is  filtered  and  then 
mixed  with  a  solution  of  alum  and  protosulphate  of  iron ; 
in  which  case  a  preci  litate  falls  t^t  fir»t  of  a  dingy  green 
colour,  which  by  repeated  washing  with  dilute  muriatic 
acid,  acquires  a  fine  blue  tinge.  It  may  also  be  formed 
immediately  by  adding  a  solution  of  ferrocyanide  of 
potassium  to  any  persalt  of  iron.  According  to  Berzelius 
it  is  a  compound  of — 

4  Besqiiicyanaret  of  iron, 
3  cyauuret  of  iron : 
or  of— 7  iron  7   X  28  =  196 

9  cyanogen         9  X  26  =  234 

430 

Mr.  Phillips  hat  named   the   substance  a  percyanide  of 


.—  •*  "^ 
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iron,  a  name  which  will  not  be  found  in  chemical  works 
generallj. 

FEBBTJK. 
laoK  Wiue. 

Iron  is  a  metal  which  is  more  generally  diffused  over 
the  earth  than  any  other.  It  occurs  native  in  small 
quantity,  combined  with  sulphur  very  abundantly,  and  is 
fonnd  largely  oxidized  and  united  with  acids,  such  as 
carbonic,  snlphuric,  phosphoric,  arsenic,  and  chromic. 
It  is  extracted  from  its  ores  chiefly  by  the  agency  of  heat, 
diarcoal,  and  fluxes. 

Iron  combines  with  oxygen  in  four  proportions ;  forming 
the  protoxide,  the  black  oxide,  peroxide,  and  ferric  acid. 
The  first  has  one  equivalent  of  oxygen,  the  peroxide  one 
and  a  half.  The  black  oxide  is  intermediate,  and  by 
chemists  generally  supposed  to  couMst  of  one  equivalent 
of  protoxide,  and  two  of  peroxide.  The  salts  of  the  pro- 
toxide are  most  energetic  as  medicines,  the  free  peroxide 
bdDK  comparatively  inert. 

The  preparations  of  Iron  considered  generally,  are  power- 
fully tonic,  rai^ng  the  pulse,  promoting  healthy  secretions, 
and  appearing  to  increase  the  colouring  matter  of  the  blood, 
for  when  given  in  cases  of  anaemia  and  chlorosis,  where 
the  blood  has  a  less  arterial  colour,  it  is  chani^ed  to  a  very 
bright  arterial  tinge  and  gives  a  healthy  complexion  to  the 
whole  body.  The  preparations  of  iron  are  useful  in  diseases 
attended  with  debility  and  relaxation  of  fibre,  and  a  languid 
circulation,  especially  when  resulting  from  excessive 
coloured  discharges.  The  diseases  in  which  they  are  most 
serviceable,  are  chlorosis,  hysteria,  leucorrhoea,  gleet, 
scrofula,  rickets,  chorea,  and  passive  haemorrhages,  and 
some  neuralgic  affections.  They  are  contraindicated  in  the 
inflammatory  diathesis,  and  in  such  cases  would  occasion 
heat,  thirst,  headache,  difficulty  of  breathing,  and  other 
symptoms  of  an  excited  circulation. 

Iran  wire  is  now  ordered  instead  of  the  filing*. 

Medical  Properties. — In  the  metallic  form,  iron  has  no 
action  on  the  body,  but  in  its  passage  it  may  become  oxi- 
dized, as  appears  to  be  the  case  from  the  black  appearance 
of  the  evacuations.  Iron  filings  have  been  considered  by 
some  to  be  tonic  and  anthelmintic,  but  are  seldom  pre- 
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Bcribed,  as  there  is  little  certainty  in  tbeir  operation.  They 
may  be  given  in  doses  of  zx  to  xzx  grains. 

ricirs. 

JPijrf,  the  dried  fruit  of  Ficus  Carica.     Fig  Tree. 

The  6g  tree  is  supposed  to  be  a  native  of  the  Lerant, 
and  is  now  found  in  abundance  in  all  the  wsrmer  parts  of 
Europe.  Our  chief  supply  is  from  Smyrna.  The  fig 
itself  is  a  fleshy  receptacle,  containing  within  it  the  flowers, 
and  afterwards  the  seed.  When  perfectly  ripe,  figs  are 
dried  by  the  heat  of  the  sun  or  in  ovens.  In  cold  weather 
they  are  covered  with  a  whitish  saccharine  efflorescence, 
which  melts  in  the  summer  and  makes  them  moist.  Their 
cliief  constituents  are  sugar  and  mucilage. 

Medical  Properties. — Laxative,  nutritious,  and  demul- 
cent. When  eaten  largely,  they  produce  flatulence,  griping, 
and  diarrlicea,  and  in  some  persons  will  occasion  haemor- 
rhoids. Tbey  sometimes  are  introduced  into  demulcent 
decoctions;  and,  when  roasted  or  boiled,  have  been  employed 
as  a  poultice  to  hasten  suppuration. 

Do»e, — Almost  ad  libitum. 

Prep, — Conf.  Sennae,— Dec.  Hord.  Comp. 

FCEiriCULXTM. 

The  fruit  of  F(ENICULUM  Ddlck.     C<mmon  Fennel. 

This  is  an  herbaceous  annual  plant,  a  native  of  the  South 
of  Europe,  and  now  growing  freely  in  our  own  country. 
The  fruit  only  is  officinal. 

Fennel  seeds  or  fruit  have  a  fragrant  odour,  and  a  warm, 
tweet,  agreeable  aromatic  taste.  They  impart  their  virtues 
partially  to  water,  more  freely  to  alcohol.  The  essential 
oil  may  be  separated  by  distillation.  There  is  also  fixed 
oil ;  from  960  parts  of  seeds,  Neuman  procured  20  parts 
of  volatile  oil,  120  of  the  fixed. 

Medical  Properties, — Stimulant  and  carminative,  and 
as  a  corrective  of  the  griping  qualities  of  senna  and  some 
other  purgatives.  Fennel  water  is  very  useful  to  allay  the 
griping  to  which  infants  are  liable. 

2)a«e.—- For  an  adult,  3j  to  5^* 
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Frep. — ^Aqoa  Foraiculi, — Conf.  Pip.  Nigri, — 8p.  Janiperi 
Comp. 

GALBAHUIL 

The  Gom-resiD  of  Galbakum  Officinale. 

This  species  of  Galbanum  is  of  the  natare  of  an  under- 
shroby  growing  seTeral  feet  in  height.  It  is  foond  idong 
the  eastern  coast  of  Africa,  and  is  said  to  be  a  native  of 
Sjria.  Galbannm  is  obtained  by  making  incisions  into  the 
stem,  or  cutting  it  off  at  a  little  distance  from  the  root. 
A  cream-colonred  juice  exudes,  which  concretes  on  exposure 
to  the  air.  A  small  quantity  exudes  spontaneously  from 
the  joints,  and  hardens  in  the  shape  of  tears.  The  drug 
is  brought  from  the  Levant. 

The  odour  of  galbannm  is  peculiar  and  disagreeable. 
Its  taste  is  bitterish,  warm,  and  acrid.  Rubbed  with  water, 
it  forms  rather  a  milky  liquid,  from  which  most  of  the 
galbanum  is  deposited  by  standing.  Alcohol  dissolves  a 
large  portion  of  it  and  forms  a  tincture,  which  is  rendered 
tnrbid  by  the  addition  of  water.  It  is  most  soluble  in 
proof  spirit.     Pelletier  found  in  100  parts: 


BeK'n        .... 

.    66*86 

GllID           •          •          •          • 

.    19-28 

Volatile  oil  and  lou  . 

.      6-34 

Wood  and  impurities 

.      7-52 

By  distillation  at  about  250  degrees,  the  essential  oil 
passes  over  and  has  a  blue  colour,  which  it  imparts  to 
alcohol.  By  distillation  with  water  this  oil  has  a  yellow 
tinge. 

Medical  Properties.  —  Stimulating,  expectorant,  anti- 
spamodic,  and  emmenagogue.  The  diseases  in  which  it  is 
most  given,  are  hysteria  and  dyspepsia,  in  old  people, 
attended  with  borborygmi,  and  in  chronic  asthma.  It  is 
used  externally  as  a  discutient  plaster,  but  it  more  frequently 
accelerates  the  suppurative  process. 

Dose. — Gr.  t  to  gr.  x. 

Prep.— Pil.  Galb.  C.,— Empl.  Galb.  Comp. 

OALLA. 

The  Gall-nui,  a  morbid  deposit^  forming  the  nidoa  of  the 
Ctnipb  Qus&cns  Folu. 
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The  species  of  oak  on  which  gidl-naU  are  foand  is  the 
Quercus  lufectoria,  which  grows  abundantly  in  Tarioas 
parts  of  Asia.  The  galls  are  shipped  largely  from  Aleppo 
and  Smyrna.  The  mode  in  which  they  are  produced  is 
the  following:  The  insect,  a  species  of  fly,  makes  a 
perforation  in  the  small  twigs  and  petioles,  and  deposits 
an  egg ;  this  acting  like  a  foreign  body,  causes  a  quantity 
of  matter  to  be  thrown  out  around  it,  and  constitutes  the 
nut,  which  becomes  a  nidus  for  the  insect.  These  nuts 
are  formed  very  rapidly,  sometimes  in  as  little  time  as 
twenty-four  hours.  After  a  short  period,  the  egg  is 
converted  into  a  larva,  which  feeds  upon  the  Testable 
matter  surrounding  it.  It  next  becomes  a  chrysalis,  and 
at  length  it  assumes  the  form  of  a  fly  and  eats  its  way  oat, 
leaving  a  perforation  and  cavity.  The  gall-nuts  should  be 
collected  before  the  insect  has  made  this  perforation,  and 
in  that  state  are  named  blue,  green,  or  black  galls,  in  con- 
tradistinction to  others  which  are  perforated  and  have  a 
lighter  colour,  and  are  named  white  galls.  There  are  some 
collected  in  France  and  other  countries,  but  not  at  all  equal 
in  quality. 

Properties. — ^The  best  galls  are  externally  of  a  bluish  or 
lead  colour,  light  brown  internally,  solid,  and  brittle,  with 
a  small  cavity  in  their  centre.  They  are  inodorous,  and 
have  a  bitter  astringent  taste.  From  800  parts.  Sir  H. 
Davy  procured  185  parts  soluble  in  water,  consiating  of — 

130  tannin. 
31  gallic  acid. 

12  mucilage  and  matter  rendered  insolable  by  maceration. 
12  saline  matter  and  calcareous  earth. 

Peloiise  found  in  100  parts — 

Tannic  acid 40*0 

Gallic  acid .         .3*5 

Ellagic  acid  and  insolubh  matter       .        .        .    50*0 
Extractive  coloaring  matter      ....      6*5 

Other  chemists  describe  the  presence  of  more  tannin  and 
gallic  acid,  and  another  acid  which  they  name  ellagic,  also 
some  volatile  oil. 

Medical  Properties. — Gall-nuts  are  powerfully  astringent, 
both  internally  and  externally.  They  are  very  seldom 
used  for  internal  diseases;  chronic  diarrhoea  might  be 
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treated  widi  them.  Thev  are  more  employed  as  an 
astringeDt  gargle  or  wash,  or  an  injection.  The  most 
common  apphcation  of  them  is  in  the  form  of  an  ointment, 
made  with  one  drachm  of  gall-nuts  in  powder  to  an  ounce 
of  ointneut,  in  the  treatment  of  haemorrhoids.  They  are 
used  abundantly  in  the  making  of  ink  and  other  purposes 
in  the  arts. 

Bme. — If  giren  internally,  gr.  i  to  gr.  zz. 

Prep. — Tinct.  Gallse, — Ung.  Gallae  Comp. 

OENTUJTA. 

Gentian^  the  root  of  Gentiana  Lutea. 

This  Tariety  of  Gentian  has  an  annual  stem  which  some- 
times grows  to  a  height  of  three  or  four  feet,  and  a  perennial 
root.  It  is  common  about  the  Alps,  Pyrenees,  and  Apen- 
nines. Its  root  only  is  officinsl,  and  is  imported  princi- 
pally from  Havre  and  Mnrseilles. 

Gentian  root  has  a  grayi^h-brown  colour  ezternally, 
yellowish  within,  and  of  a  spongy  tezture.  It  has  a  feeble 
odour,  and  a  taste  slightly  sweet,  but  very  bitter.  The 
powder  is  of  a  yellow  colour.  Messrs.  Henry  and  Caventou 
diacoYered  in  it — 

A  principle  named  Gentianin ;  a  volatile  odorous  principle ;  a  sub- 
stance like  tiird-iime ;  a  greenish  fixed  oil ;  a  free  orgaaic  acid  ;  un- 
cryatallizable  sugar ;  gum ;  yellow  colouring  matter ;  lignin. 

In  Switzerland  and  the  Tyrol,  gentian  root  is  macerated 
in  water,  and  undergoes  fermentation.  From  this  a 
spirituous  liquid  is  distilled,  which  is  much  relished  by 
the  inhabitants. 

Gentianin,  as  above  mentioned,  is  now  said  to  consist  of 
two  principles, gentmn  and gentianite,  Gentisin  is  yellow, 
forms  acicular  crystals,  has  feeble  acid  properties,  and 
unites  with  alkahes.  Gentianite  is  obtained  in  the  form  of 
an  eztract,  combining  in  itself  fat,  wax,  and  odorous  resin. 
It  is  the  bitter  principle  of  gentian  root. 

Medical  Properties, — Gentian  is  one  of  the  best  vegetable 
tonics.  It  creates  appetite  and  improves  the  digestive 
powers,  without  occasioning  any  very  decided  symptoms  of 
stimulation.  It  is  useful  in  all  diseases  requiring  such 
remedies,  aud  is  compatible  with  many  substances  that 
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cannot  be  giren  properly  with  other   ?egetable  bitters. 
Alone  it  may  be  used  with  the  salts  of  iron,  but  not  in  the 
form    of  the   Phamiacopceial   preparations.     It   may   be 
given   in   powder,   infusion,   extract,   or  tincture.      The 
extract  is  an  excellent  vehicle  for  pills  containing  some 
mineral  tonic. 
Dose, — Of  the  powder,  gr,  x  to  gr.  xx. 
Extract,  gr.  v  to  gr.  x. 
Infusi  Gent,  c,  Jiss. 
Tinct.  Geut.  c,  3j  to  jiij. 
Prep. — Inf.    Gent.    Comp., — ^Extractam    Gentianas, — 
Tinct.  Geut.  Conip. 

OLTCTBBHIZA. 

The  fresh  root  of  Gltctrbhiza  Glabra.  Liquorice 
Plant. 

This  plant  hss  a  perennial  root,  and  an  annual  herbaceous 
stem  which  grows  to  a  height  of  three  or  four  feet.  The 
root  only  is  officinal.  It  is  a  native  of  the  South  of  Europe 
or  Syria,  and  is  now  cultivated  and  grows  freely  in  our 
own  country. 

By  analysis,  Robiquct  found  in  this  root-* 

A  Bweet  yellow  transparent  principle,  named  Glycynhizine ;  t  sab- 
stance  reserobling  Asparagin ;  starch ;  albumen ;  a  brown  acrid  resin ; 
a  brown  azotized  extractive  matter ;  lignin  ;  some  salts  of  lime  and 
magnesia. 

An  extract  of  Liquorice  root  is  imported  from  Spain  and 
Italy;  it  is  made  by  boiling  the  root  in  water  for  some 
time  to  extract  the  soluble  matter,  and  the  solution  after 
strnining  is  evaporated  to  a  proper  consistence.  It  generally 
contains  some  impurities,  such  as  little  pieces  of  leaves  or 
charcoal,  sometimes  starch,  prunes,  and  even  sand. 

A  very  pure  and  pleasant  extract  is  made  at  Pontefract 
in  Yorkshire,  which  is  sold  very  extensively  under  the 
name  of  Pontefract  cakes  or  lozenges. 

Medical  Properties. — Liquorice  tool  it  a  Tery  good 
demulcent,  useful  in  catarrh,  or  irritation  and  inflammation 
of  the  urinary  passnges  or  alimentary  canal.  It  is  often 
used  with  other  medicines  to  conceal  their  taste  and  make 
them  more  palatable,  as  the  black  draught,  which,  with  the 
aid  of  liquorice,  can  be  swallowed  much  more  easily  by 
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the  fntidioiM.  Before  being  ased,  the  root  should  always 
be  deprited  of  iU  epidermis,  as  it  is  somewhat  acrid,  and 
does  Dot  possess  the  properties  of  the  root  generally.  By 
long  boiling,  the  acrid  principle  is  renewed.  The  powder 
is  moch  used  in  pills,  when  we  require  a  powder  to  give  a 
certain  consistence.  It  is  also  put  loose  into  pill-boxes  to 
prerent  pills  sticking  together. 

J}o9t. — Ad  libitum. 

Prtp. — Extractum*61ycyrrhiz8e. 

ORAVATUM. 

The  rind  of  the  fruit  and  bark  of  the  root  of  Pcnica. 
Orjinatuii.     Pomegranate. 

The  pomegranate  is  a  small  shrubby  tree  growing 
abundantly  in  the  south  of  Europe,  Africa,  the  East  and 
West  Indies.  The  fruit,  for  which  it  is  chiefly  cultivated, 
Taries  much  in  size  and  flavour.  The  pulp  is  red,  pleasantly 
add,  and  sweetish,  and  is  used  for  the  same  purposes  as 
orange  juice.  The  rind  of  the  fruit,  and  bark  of  the  root, 
are  mentioned  in  our  Pharmacopoeia ;  but  in  others  the 
flowers  and  even  seeds  are  ordered. 

The  rind  of  the  fruit  is  hard,  dry,  and  brittle,  of  a 
yellowish-brown  colour,  without  smell,  of  an  astringent, 
slightly  bitter  taste.  It  contains  a  large  proportion  of 
tannin,  and  in  countries  where  it  abounds  is  used  for 
tanning^ins. 

The  Awers  and  young  fruit,  named  sometimes  balatu- 
itMet,  are  inodorous,  have  a  bitter,  strongly  astringent  taste, 
and  give  a  violet  colour  to  the  saliva.  They  contain 
tannin  and  gallic  acid,  and  were  used  by  the  ancients  in 
dyeing. 

Bark  of  the  Root, — The  root  is  hard,  heavy,  ligneous, 
covered  with  a  yellowishgrny  bark,  yellow  within.  It  has 
no  smell,  but  an  astringent  taste  without  bitterness.  It 
contains,  according  to  Mitouart,  tannin,  gallic  acid,  a 
substance  like  wax,  a  sweet  substance,  part  of  which  is 
soluble  in  alcohol,  another  part  in  water,  resembling 
mannite.     The  woody  part  of  the  root  is  inert. 

Medical  Properties. — The  rind  of  pomegranate  is  power- 
folly  astringent,  and  in  some  degree  tonic.  It  is  not  much 
used  with  us.      It  might  be  employed  as  a  gargle  in 
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relaxation  of  the  uvula,  or  be  given  in  diarrhoea,  dysentery, 
intermittents,  or  be  used  as  an  injection  in  leucorrhoea. 
The  bark  of  the  root  has  much  reputation  as  an  anthel- 
mintic, especially  for  the  removal  of  Taenia.  For  this 
purpose,  it  is  constantly  given  by  the  Mohammedan  phy- 
sicians, and  medical  practitioners  of  India.  They  give  it 
generally  in  the  form  of  a  decoction,  which  may  be  made 
by  boiling  two  ounces  of  the  bark  in  a  quart  of  water  down 
to  a  pint ;  of  this  one  third  may  be  given  for  a  dose,  and 
repeated  every  second  hour  till  tbe  worm  is  expelled.  Two 
or  three  doses  arc  usually  sufficient.  It  is  usual  to  precede 
its  administration  by  a  purgative  given  over  night,  which 
appears  to  assist  tbe  action  of  tlie  remedy.  The  modus 
operandi  of  this  substance  in  destroying  worms  is  not  very 
obvious.  Although  next  to  inert  on  the  human  body,  it 
may  act  as  a  poison  upon  the  worm,  as  we  observe  in 
Quassia  upon  Insects.  By  itself  it  does  not  purge,  nor 
produce  any  symptoms  beyond  a  little  nausea  and  vertigo. 

The  berries,  or  pulp,  are  in  some  countries  taken  in 
fevers,  as  a  refrigerant. 

Dose  of  the  Rind, — Gr.  x  to  gr.  xx. 

Prep, — Decoct um  Granati, — Decoct.  Granati  Badicis. 

OUAIACI  LIOHXTM  ET  RESIITA. 

The  wood  and  resin  of  Guaiacum  Officinale. 

The  Guaiacum  tree  grows  in  Jamaica  and  Hayti,  and 
aome  parts  of  the  neighbouring  continent.  It  i^alow  in 
its  growth,  and  attains  an  elevation  of  fifty  or  sixty  feet, 
with  a  circumference  of  from  three  to  five  feet.  All  parts 
of  the  tree  possess  medical  properties ;  but  the  wood  and 
concrete  juice  only  are  officinal.  The  wood  is  imported  in 
large  billets,  covered  with  a  grayish  bark.  It  is  much 
used  by  turners  for  various  instruments  and  utensils,  on 
account  of  its  hardness,  and  is  commonly  known  by  the 
name  of  lignum  vita.  The  raspings  and  shavings  are  kept 
in  the  shops  for  medical  purposes. 

The  alburnum,  or  snp-wood,  is  yellow;  that  of  the 
duramen,  or  hard  wood,  greenish-brown.  It  is  almost 
without  smell,  unless  rubbed  or  heated,  when  it  becomes 
odorous.  In  burning,  it  gives  out  an  aromatic  odour.  Its 
taste  is  somewhat  bitter,  and  pungent  after  long  chewing : 
it  yields  its  virtues  in  a  very  slight  degree  to  water. 
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The  rerin  it  procured  as  a  spontaneoas  exudation,  or  by 
inciftioiM  made  into  the  trunk,  but  chiefly  by  boring  the 
billets  at  one  end  and  placing  the  other  end  on  a  fire,  by 
which  the  resin  flows  out,  and  is  received  in  calabashes. 
A  fourth  plan  is  to  boil  the  chips  in  water,  and  skim  off 
the  substances  which  rise  to  the  surface.  It  varies  con- 
siderably in  its  appearance  in  respect  to  colour,  and  the 
impurities  contained  in  it ;  however,  it  is  essentially  of  a 
resinous  lustre  and  fracture.  The  colour  is  dark,  witb 
brownish  edges,  which  become  green  on  exposure  to  light 
and  air.  The  powder  also  acquires  a  very  green  colour. 
This  is  said  to  be  owing  to  the  absorption  of  oxygen. 
Guaiacum  is  not  a  gum-resin,  as  it  is  sometimes  denomi- 
nated,  nor  a  resin,  but  a  substance  sui  generis ;  only  9 
parts  per  cent,  are  soluble  in  water:  alcohol  takes  up  95 
parts  in  100,  leaving  only  impurities.  The  alcoholic  solu- 
tion is  of  a  deep*  brown  colour,  is  decomposed  by  water, 
which  precipitates  the  guaiacum,  and  affords  blue,  green, 
and  brown  precipitates,  with  the  strong  acids.  It  is  also 
soluble  in  ether,  alkaline  solutions,  and  sulphuric  ncid. 
Nitric  acid  converts  it  into  oxalic  acid.  It  gives  a  blue 
colour  to  gluten,  mucilage  of  acacia,  and  milk,  and  it  is 
in  this  way  that  it  becomes  a  test  of  colchicum,  which 
contains  gluten,  when  it  is  in  its  most  efficient  state.  The 
portion  which  is  soluble  in  water  is  a  species  of  extractive; 
the  other  is  not  purely  a  resin,  as  it  differs  from  resin  in 
several  particulars.  It  contains  more  carbon ;  is  con- 
Terted  into  oxalic  acid,  instead  of  artificial  tannin,  by 
nitric  acid ;  and  by  its  action  passes  through  various 
shades  of  coloiir,  as  green,  blue,  and  brown,  in  tliis  respect 
resembling  indigo.  The  changes  of  colour  are  supposed 
to  depend  upon  the  absorption  of  various  proportions  of 
oxygen. 

Medical  Properties, — The  wood  and  resin  possess  similar 
properties,  only  differing  in  degree,  that  is,  they  are  more 
concentrated  in  the  resin.  Guaiacum  is  considered  to  be 
stimulant,  alterative,  diaphoretic,  diuretic,  and  in  large 
doses  purgative.  It  >fas  at  one  time  supposed  to  be  a 
valuable  antisyphilitic,  hut  at  present  considered  only  to 
be  of  service  in  the  secondary  and  chronic  forms  of  it. 
It  is  used  in  skin  diseases,  chronic  gout  and  rheumatism, 
amenorrhcea,  and  scrofulous  affections.     The  only  disease 
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in  which  it  can  be  given  with  much  hope  of  benefit  is 
chronic  rheumatism.  The  decoction  made  with  the  wood 
18  a  comparatively  useless  preparation,  as  so  little  of  it  is 
soluble  iu  water:  it  is  also  almost  useless  in  the  compound 
decoction  of  sarsaparilla.  The  best  way  to  give  it  is  to  use 
the  resin  suspended  in  liquids  by  mucilage,  or  in  the  form 
of  the  tinctures. 

Dose. — Gr.  x  to  gr.  xx. 

Of  the  Tinct.,  3)  to  5ij. 
Of  the  Mist.,  Jj  to  Jij. 
Prep, — Decoct.  Sarzae  comp., — Mistnra  Guaiaci, — ^Pil. 
Hyd.   Chloridi   comp., — ^Tinct.  Guaiaci, — Tinct.   Gaaiaci 
comp. 

HiBMATOZTLUM. 

The  wood  of  H^matoxylon  Campechianum.  Logwood 
Tree. 

This  tree  is  a  native  of  Campeachy  and  the  shores  of  the 
bay  of  Honduras.  The  wood,  which  is  the  officinal  portion, 
is  much  used  in  dyeing.  It  comes  over  in  logs,  having  a 
blackish-brown  colour  externally.  For  medical  use  it  is 
cut  into  chips,  or  rasped  into  a  coarse  powder.  The  wood 
is  of  a  deep-red  colour,  becoming  darker  by  exposure  to 
air,  of  a  very  slight,  peculiar  odour,  and  a  sweet  astringent 
taste.  It  imparts  its  colour  to  water  and  alcohol.  Amongst 
its  constituents,  Chevreiil  discovered — 

A  volatile  oil ;  an  oleaginous  resinous  matter;  a  brown  substance 
precipitated  by  gelatine;  a  brown  substance  soluble  in  water  and 
ether,  but  not  in  alcohol;  a  substance  resembling  gluten;  free  aeetic 
acid;  some  saline  matters;  an  azoUzed  colouring  principle,  named 
hematine. 

By  boiling  in  water  a  solution  is  procured,  which  yields  an 
extract  by  evaporation. 

Medical  Properties, — Logwood  is  a  mild  astringent, 
acting  without  irritating  or  stimulating.  Its  taste  £fing 
rather  pleasant,  it  is  taken  willingly  in  the  diarrhoea 
attendant  upon  phthisis,  or  in  any  chronic  diarrhcea  or 
dysenteric  affection.  It  should  be«known  tliat  it  gives  a 
dark  blackish  colour  to  the  evacuations. 

Dose. — Of  the  Decoction,  ^  to  Jij. 

Extract,  gr.  xx  to  gr.  xxx. 

Prep, — Decoct.  Ueemat., — Extr.  Hsematoxyli. 
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HELLEBOSVS. 

The  root  of  Hsllebobus  Niger. 

Tiiit  plant  is  a  nati?e  of  Greece,  having  an  annual  stem 
and  perenoial  roots.  It  grows  freely  in  most  parts  of 
Soath  Europe,  and  is  cultivated  and  thrives  in  our  gardens. 
It  iM  known  also  by  the  name  of  Christmas  Rose ;  by  the 
Greeks  it  was  called  Melampodium. 

Properties, — The  root  is  found  most  commonly  in  the 
form  of  brownish-black  fibres,  which  have  grown  down- 
wards from  a  horizontal  knotted  root-stock.  They  are 
internally  white,  or  yellowish-white,  almost  without  odour, 
with  a  bitter,  nauseous,  acrid  taste.  They  are  much  more 
aerid  in  the  fresh  than  the  dry  state.  MM.  Feneulle  and 
Capron  obtained  from  them — 

▲  volfttile  oil;  an  acrid  fixed  oil;  a  resinous  substance;  wax;  a 
volatile  acid ;  bitter  extractivl;  gum ;  albumen  ;  gallate  of  potash ; 
tiipefEaU>te  of  lime ;  a  salt  of  ammonia ;  woody  fibre. 

Water  and  alcohol  extract  the  active  principles. 

Medical  Properties. — Drastic  cathartic,  emmenagogue, 
and  anthelmintic.  It  is  probable  that  the  two  latter  qua- 
litiea  depend  upon  the  purging.  At  present  it  ia  seldom 
oaed,  but  was  much  employed  formerly  in  amenorrhcea, 
mania,  melancholia,  dropsy,  epilepsy,  some  skin  diseases, 
and  worm  cases.  It  is  still  used  much  in  Turkey,  on 
account  of  its  effect  upon  the  liver,  which  it  stimulates  to 
a  considerable  increase  of  secretion.  This,  when  evacuated 
largdy,  gives  a  blackish  appearance  to  the  evacuations, 
and  was  probably  the  reason,  that  in  those  diseases  in 
which  it  was  found  serviceable,  the  pathology  of  them  was 
supposed  to  be  locked  up  black  bile;  hence  the  term 
melancholia.  I  have  heard  from  persons  who  have  used 
hellebore  rather  extensively,  that  it  is  an  excellent  adjunct 
to  acammony  and  aloes,  and  that  its  operation  on  the  liver 
may  often  be  substituted  for  that  of  calomel.  At  present 
it  ia  rarely  prescribed,  except  as  an  emmenagogue. 

J)ase,—Qr,  x  to  gr.  *!xx ;  as  a  brisk  purgative,  emmena- 
gogue, and  Anthelmintic. 
Gr.  ij  to  gr.  v ;  as  an  alterative. 
Of  the  Tincture,  v\  xx  to  3j>  ter  die. 

Pr^ — Tinct.  lleJlebori. 
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HISTJDO. 

Sanguisuga  officinalis,  or  medicinalis.     Leech, 

CI.  1,  Annelides.  Ord.  3,  Abranchiatae.  Fam.  2,  Aseti- 
gerse:  Cuvier. 

The  Leech  is  an  aqnatic  worm,  with  a  flattened  body, 
tapering  towards  each  end,  terminated  in  circular  flattened 
discs,  ttie  hinder  one  being  largest ;  the  mouth  is  placed  in 
the  centre  of  the  anterior  disc,  and  is  supplied  with  three 
cartilaginous  lens-shnped  jaws.  These  jaws  are  lined  at 
their  edges  with  fine  sharp  teeth,  and  meet  so  as  to  make 
a  triangular  incision  in  the  flesh.  Respiration  is  carried 
on  by  apertures,  ranged  along  the  sides  of  the  under 
surface.  The  medicinal  leech  is  characterised  by  six 
longitudinal  ferruginous  stripes,  the  four  lateral  ones 
being  interrupted  or  tesselated  jrith  black  spots.  The 
colour  of  the  back  varies  from  a  blackish  to  a  grayish- 
green  ;  the  belly  in  one  variety  is  yellowish-green,  with 
lateral  dark  stripes;  in  another,  green,  bordered,  and 
spotted  with  black :  either  may  be  employed.  They  are 
found  in  the  marches  and  rivers  of  many  places  in  Europe. 
After  the  incision  is  made  in  the  skin,  they  extract  the 
blood  by  suction,  that  is,  forming  a  vacuum,  in  the  same 
manner  as  the  child  extracts  milk  from  the  breast. 

Medical  Uses. — Leeches  are  employed  when  we  want  to 
extract  blood  locally,  and  when  it  may  be  inconvenient  to 
remove  it  in  any  other  way.  The  quantity  of  blood  taken 
by  a  leech  may,  on  an  average,  be  considered  two  drachms, 
and  together  with  the  subsequent  bleeding  half  an  ounce. 
It  is  generally  considered  that  blood  thus  extracted  causes 
greater  depression  for  the  quantity  than  when  removed  by 
Uiual  venesection,  but  this  is  strenously  denied  by  some ; 
great  care  should  be  taken  in  the  case  of  applying  leeches 
to  very  young  children,  as  death  by  the  after- bleeding  has 
been  occasioned  by  a  single  leech.  The  methods  employed 
to  stop  the  bleeding  are,  to  press  the  edges  of  the  orifice 
together  for  several  minutes  between  the  fingers ;  to  use 
pressure  by  lint,  piece  after  piece,  and  kept  tn  titu  by 
adhesive  plaster ;  sprinkling  on  the  part  powdered  resin,  or 
plaster  of  Paris;  applying  Tinctura  Ferri  Murintis;  or  by 
introducing  into  the  orifice  the  end  of  a  stick  of  nitrate  of 
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tilrer.  In  ttill  greater  diflSculty,  a  needle  with  silk  may 
be  introdaced  through  the  edges,  and  u^ed  as  a  ligature. 
Erysipelas  is  apt  to  follow  the  application  of  leeches, 
especially  about  the  forehead  and  eyelids,  and  this  takes 
place  in  some  irritable  constitutions  of  the  body,  even  in 
any  other  part. 

HOBDEUM. 

The  seeds  of  Hordeum  Distichon,  deprived  of  their 
integuments.     Barley, 

This  herbaceous  plant  is  known  in  most  civilised 
countries.  The  grain  of  it  only  is  officinal.  It  is  of  a 
yellowish  colour  externally,  white  witliin,  having  a  faint 
odour  in  a  mass,  and  a  mild  sweetish  taste. 

The  seeds,  according  to  Proust,  contain  in  100  parts — 

Meal 7005 

Husk        ......     18-75 

Water       .....     11*20 

Barley  meal,  according  to  the  same  author,  contains  in 
100  parts — 

SUrch 6718 

Fibrous  matter  (gluten,  starch,  and  lignin)  7*29 

Gum 4-62 

Sugar 5-21 

Gluten 3-52 

Albumen 1*15 

Phosphate  of  lime  with  albumen    ....  0*24 

Moisture 9*37 

Loss 1-42 

100 

2£alt  consists  of  the  seed,  in  which  the  germination  has 
commenced,  and  been  arrested.  During  this  change,  the 
starch  partially  disappears  and  is  resolved  into  dextrine 
and  sugar.  It  is  very  largely  consumed  in  the, manufacture 
of  malt  liquor. 

Hulled  barley  is  merely  the  grain  deprived  of  its  husk, 
which,  according  to  Einhoff,  amounts  to  1875  per  cent. 

Barley  meal  is  made  by  grinding  the  seeds  after  being 
deprived  of  their  husk.  It  has  a  grayish-white  colour,  and 
may  be  made  into  a  coarse,  heavy,  hard  bread,  which  is 
Qsed  in  some  countries  as  food. 
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Pearl  barley^  hordeum perlatvm,  is  the  5?ec(l  doprlvcd  of 
is  investments,  and  rounded  and  polished  in  a  mill.  It  is 
in  round  or  oval  grains,  having  the  trace  of  the  longitudinal 
furrow,  and  of  a  pearly  whiteness.  It  ahoands  in  starch, 
with  some  gluten,  sugar,  and  gum.  This  is  the  proper 
officinal  harlev. 

Medical  Properties, — Barley  is  very  mild,  and  one  of  the 
least  irritating  of  farinaceous  substances.  Boiled  in  water, 
it  forms  a  decoction,  much  employed  in  fevers  and  inflam- 
matory diseases  as  a  drink,  which  conreys  nonrishment  in 
the  mildest  form,  and  at  the  aame  time  lubricates  and 
soothes  the  primoe  viae. 

Malt  affords  a  liquid  of  a  similar  nature,  but  ii  rather 
more  nutiitious  and  stimulating ;  it  is  better  aoiled  in  cases 
requiring  a  supporting  treatment. 

Dose, — Ad  libitum. 

Prep, — Decoctum  Hordei. 
Dec.  Hord.  compos. 

HTDEABOTBTTK 

Mercury  exists,  in  a  very  small  quantity,  in  a  metallic 
state,  also  combined  with  chlorine,  and  in  the  form  of  an 
amalgam,  but  by  far  the  most  abundant  condition  is  in 
combination  with  sulphur.  Its  most  important  mines  are 
at  Almaden  in  Spain,  Idria  in  Austria,  and  the  dnchy  of 
Deux  Fonts;  it  exists  more  sparingly  in  Mexico,  New 
Grnnada,  Peru,  the  Philippine  Islands,  and  China.  It  is 
now  said  to  be  rery  abundant  in  California. 

Extraction, — It  is  obtained  from  the  native  sulphnret, 
also  named  Cinnabar  of  commerce,  by  mixing  it  with  lime, 
then  applying  heat,  which  causes  the  mercury  to  pass 
over  into  receivers  kept  cool  and  containing  water.  In 
this  process  a  fourth  part  of  the  sulphur  of  the  mercory 
decomposes  threo  equivalents  of  lime,  attracting  the  oxygen 
to  form  sulphuric  acid,  which  combines  with  the  nnde- 
composed  fourth  of  lime  to  form  sulphate  of  lime.  Three 
parts  of  sulphur,  with  three  of  calcium,  form  three  eom- 
Talents  of  sulphuret  of  calcium,  the  metallic  mercury  bemg 
set  free. 

Mercury  is  usually  imported  from  Spain  in  iron  bottles, 
weighing  from  70  to  100  lbs.    It  cornea  from  Trieste  in 
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akim  eontiimog  each  about  30lb8.,  and  these  are  put  into 

burek.    Mtreury  ia  used  to  assist  in  extracting  silver  and 

gold  from  their    ores,   in  preparing  yermilion,  also  for 

Kbermofnetera  and  barometers,  for  silvering  looking- 

u  gtldiag»  and  for  preparing  many  powerful  and 

▼erf  iaportant  pharmaceutical  compounds. 

Mficary  ii  aometimes  adulterated  witb  tin,  bismuth,  and 
Imi,  which  still  allow  it  to  remain  liquid,  and  without 
■■eh  alteriDg  its  appearance.  The  signs  of  its  impurity 
are  a  doll  surface,  staining  a  clean  plate  or  paper,  not 
femiiig  in  small  quantity  round  portions,  but  appearing 
to  dng  A  tail  behind  it.  It  may  be  purified  by  distilling 
it  from  those  metals  which  are  not  volatile ;  washing  it 
with  dilute  nitric  or  hydrochloric  acid,  which  act  more 
leadily  on  the  impurities  than  on  the  mercury.  It  may  also 
be  pressed  through  chamois  leather  to  cleanse  it.  Mercury 
eorabines  in  two  proportions  with  oxygen,  sulphur,  chlo- 
rine, and  iodine,  and  in  one  with  cyanogen. 

Medical  Properliet  and  Modus  Operandi, — Mercury 
ia  its  pure  state  has  scarcely  any  action  on  the  body, 
although  it  was  formerly  considered  to  be  very  efficacious 
ia  remofing  obstructions  in  the  intestines,  as  in  ileus, 
eolie,  and  hernia,  and  that  it  did  this  mainly  by  its 
gravity.  Such  a  use  of  it  is  now  abandoned.  It  was  also 
isMgtned  to  be  capable  of  clearing  the  complexion,  and  was 
taken  in  large  doses  with  that  intention.  When  this  was 
the  practice,  a  very  lucrative  perquisite  of  servants  was 
hcing  allowed  to  collect  the  mercury  which  escaped  from 
the  body  at  dances  or  other  parties.  In  combination 
■crenry  acts  on  the  system  as  a  peculiar  and  general 
leanuhmt.  The  general  effect  of  mercurials  should  be  first 
eooaidered*  and  the  peculiarities  of  individual  preparations 
■ader  each.  Mercury  is  usually  said  to  be  stimulant, 
si(enitive»  purgative,  sialogogue,  and  diuretic. 

When  mercurials  are  first  taken  into  the  stomach, 
cnedaily  calomel,  the  first  impression  appears  to  be  that 
or  a  sedative,  which  is  more  evident  the  larger  the  dose  ; 
this  action  continues  only  for  a  short  period,  that  is  from 
ten  minotea  to  half  an  hour.  The  proof  of  it  is,  diminished 
setion  of  the  heart,  diminished  irritability  of  the  stomach 
and  bowels.  This  condition  is  followed  by  reaction,  oc- 
cssioned  either  by  an  impression  made  on  the  nerves  of  the 
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stomach,  nnd  conveyed  by  sympathy  to  other  parts,  or  by 
the  mercury  entering  the  circulation.  The  latter  explanation 
is  strenuously  opposed  by  some,  who  contend  that  mercury 
never  enters  the  fluids ;  and  supported  by  others  who  have 
found  it  in  the  blood,  likewise  deposited  in  the  tissues,  and 
have  observed  that  it  transudes  from  the  skin.  This  is 
proved  by  administering  mercurials  by  the  stomach  ;  when 
the  system  is  saturated  with  it,  gold  or  silver  carried  on  or 
near  the  surface  have  often  been  seen  tarnished  by  the 
mercury  forming  an  amalgam  with  them.  The  saliva  often 
does  the  same,  and  mercury  in  a  metallic  state  has  been 
deposited  in  the  bones,  when  none  of  it  in  that  form  has 
been  swallowed,  or  even  rubbed  on  the  surface. 

As  a  stimulant  mercury  is  supposed  to  be  lieneficial  in 
a  great  many  diseases.  In  syphilis,  it  has  been  usual  to 
say  that  the  medicine  sets  up  a  new  disease  or  action  in 
the  system,  and  that  the  one  induced  being  more  powerful 
puUi  a  stop  to  the  primary  disease,  and  gives  time  for  the 
parts  to  recover  their  healthy  condition.  Still  no  one  has 
ventured  to  show  or  prove  where  the  new  disease  is  seated : 
some  refer  it  to  the  capillaries,  which  are  supposed  to  be 
in  a  state  of  erethism,  others  to  the  salivary  glands,  some 
to  the  absorbents,  others  to  the  large  glands  of  the  body. 
The  alterative  action  of  mercury  is  t^ometimes  exerted, 
without  being  attended  with  any  other  vital  phenomenon 
than  the  removal  of  the  disease,  whilst  at  others  its  effects 
indicate  the  agency  of  a  potent  stimulant.  In  the  latter 
case  its  operation  is  marked  by  a  quickened  circulation, 
with  a  frequent  jerking  pulse;  by  an  increased  activity  of 
the  secreting  functions,  especially  of  the  salivary  g!ands 
and  the  liver ;  by  exaltation  of  nervous  sensibility ;  and 
indeed  general  excitement  of  the  organic  actions  of  the 
system.  A  patient  in  this  state  somewhat  resembles  one 
labouring  under  fever.  If  blood  be  drawn  from  the  arm, 
it  has  a  buffed  and  cupped  inflammatory  appearance. 

As  a  purgative,  mercury  acts  principally  by  increasing 
the  action  of  the  liver.  The  bile  becomes  the  stimulant  to 
the  intestines,  and  it  is  also  probable  that  the  mucoas 
follicles  likewise  secrete  more  abundantly.  After  copious 
purging  by  a  large  dose  of  calomel,  the  secretion  of  the 
liver  and  intestines  appears  to  be  less  for  a  few  days. 

When  mercury  ia  taken  in  moderate  quantities  for 
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MTeral  dayi,  its  operation  is  generally  felt  most  on  the 
salivarj  glands»  caasing  an  immoderate  flow  of  saliva. 
Under  these  circamstanees,  to  the  alterative  effects  are 
added  those  of  depletion  and  revulsion.  Sometimes  its 
depleting  action  is  exhibited  in  an  increased  secretion  of 
urine,  thus  constituting  it  a  diuretic. 

In  functional  derangement  of  the  digestive  organs,  mer- 
curials in  small  doses  operate  very  beneficially,  and  often 
without  inducing  any  sensible  eflect.  In  these  cases  no 
disturbance  of  the  vital  functions  takes  place,  but  the  alvine 
discharges,  if  previously  clay-coloured,  assume  a  healthy 
colour,  showing  that  the  secretion  of  the  liver  is  increased. 
The  decided  action  of  mercury  on  the  hepatic  system  is 
more  agreed  upon  than  that  upon  any  other,  for  whether 
the  liver  be  torpid  and  obstructed,  as  in  jaundice,  or  pouring 
out  a  redundancy  of  morbid  bile,  as  in  melseua,  it  is  equally 
useful  in  unloadiDg  that  viscus,  and  restoring  its  secretion 
to  a  healthy  state. 

In  acute  and  chronic  hepatitis  in  India,  it  is  considered 
almost  a  specific,  but  its  use  is  generally  preceded  by  blood- 
letting. In  inflammations  of  mucous  and  serous  membrane, 
mercurials  are  very  valuable  ;  they  induce  a  new  action  of 
the  exhalants,  causing  them  to  throw  out  a  thinner  and  less 
objectionable  fluid,  and  when  efiusion  has  taken  place,  they 
excite  the  absorbents  to  remove  what  has  been  already 
deposited.  In  this  manner  its  action  is  explained  in 
peritonitis,  meningitis,  hydrocephalus,  bronchitis,  pleuritis, 
pneumonia,  croup,  iritis,  dysentery,  rheumatism,  hydro- 
thorax,  ascites,  and  anasarca.  In  syphilitic  disease  mercury 
is  very  extensively  used.  Its  action  here  is  not  clearly 
understood,  but  is  said  to  be  that  it  operates  by  substituting 
its  peculiar  action  for  that  of  the  disease. 

For  inducing  the  specific  efiects  of  mercury,  blue  pill  or 
calomel  is  generally  employed;  when  the  bowels  are 
irritable,  and  the  medicine  passes  off  by  them,  it  is  necessary 
to  introduce  the  mercury  by  inunction,  and  when  a  speedy 
effect  is  desired,  the  external  and  internal  use  may  be 
simultaneously  resorted  to. 

The  first  observable  efiects  of  mercury  in  inducing 
ptyalism  are  a  coppery  taste  in  the  mouth,  a  slight  sore- 
ness of  the  gums,  and  an  unpleasant  sensation  in  the 
sockets  of  the  teeth,  when  the  jaws  are  pressed  together  ; 
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shortly  aftenrards  the  gams  begin  to  swell,  a  line  of 
whitish  matter  is  seen  along  their  edges,  and  the  breath 
has  a  fetid  smell,  called  mercurial  fetor.  The  saliva  at  the 
same  time  flows  abundantly,  and  the  gums,  tongue,  throat, 
and  face  become  much  swollen,  ulceration  attacks  the 
lining  membrane  of  the  mouth  and  fauces ;  the  jaws  are 
▼ery  painful ;  the  tongue  is  coated  with  a  white  thick  fur, 
and  salira  flows  in  streams  from  the  mouth.  This  state 
sometimes  progresses  to  a  dangerous  extent,  causing  ulcer- 
ation, sloughing,  and  gangrene,  which  require  great  skill 
in  combating.  The  fetor  of  the  breath  has  been  supposed 
to  depend  upon  an  exhalation  of  fetid  matter,  such  as 
sulphuretted  hydrogen,  &c.,  which  has  been  carried  from 
the  intestines  into  the  circulation,  by  the  powerfully  excited 
absorbents.  The  best  remedies  for  excessive  salivation  are 
cool  air,  astringent  and  detergent  gargles,  as  of  acetate  of 
lead  in  solution,  sulphate  of  copper  and  zinc,  dilute  sul- 
phuric acid,  leeches  applied  to  the  throat,  sulphur  and 
saline  purgatives,  and  gargles  of  chloride  of  soda  or  lime 
diluted  with  water. 

The  above  are  the  ordinary  effects  of  mercury,  but  in 
some  constitutions  it  produces  consequences  more  terrible 
than  the  disease  itself.  It  occasions  a  small  frequent  pulse, 
anxiety  about  the  praecordia,  pale  and  contracted  coun- 
tenance, great  nervous  agitation,  and  alarming  general 
debility.  It  sometimes  causes  a  peculiar  eruption  on  the 
skin,  which  is  known  by  various  names,  as  hydrargyria, 
eczema  mercuriale,  and  lepra  mercurialis. 

The  preparations  of  mercury  in  the  London  Pharma- 
copoeia are  the  following :  Empi.  Amm.  c.  Hyd., — Empl. 
Hydrarg., — Hyd.  c.  Creta, — Hyd.  Oxyd., — Hyd.  Binoxy- 
dum, — Hyd.  Nitrico-oxydum, — Hyd.  Ammouio-Chlor., — 
Hyd.  Chloridum, — Hyd.  Bichloridum, — Liq.Hyd.  Bichlor., 
— Hyd.  Bisulph., — Pilula  Hydrarg., — ^Pil.Hyd.Chl.  comp., 
— Pil.  Hyd.  lodidi, — Ung.  Hyd.  Fort., — Ung.  Hydra^. 
Mitius, — Ung.  Hyd.  Nitratis, — Ung.  Hyd.  Nitrico-oxydi, 
— Ung.  Hyd.  lodidi, — Ung.  Hyd.  Biniod., — Ung.  Hyd. 
Amm.  Chloridi. 

The  following  preparations  of  mercury  are  omitted  in 
the  last  Pharmacopoeia — 
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HZSKASOTBI  BICTAHISXJM. 

ImffredietUt: 

Pereyanide  of  Iron  (Prussitn  blue), 
Binoxide  of  Mercury* 
DiitiUed  Water. 

DtemijfKmtwn, — The  percyanide  and  binoxide  decom- 
pose each  other ;  the  cyanogen  unites  with  the  mercur j  to 
form  a  soluble  bicyanide  of  mercury ;  the  oxygen  with  the 
iron  forms  a  sesquioxide  which  is  precipitated.  By  erapo- 
ration  the  bicyanide  is  procured  in  crystals.  It  may  dso 
be  obtained  by  adding  the  binoxide  of  mercury  to  hydro- 
cyanic acidj  when  we  have  formed  two  equilaTcnts  of  water 
and  one  of  bicyanide  of  mercury. 

2  cyanogen     2  x  26  s=    52 

1  mercury  2  =  202 

254 
Formula  Hg  2  Cy. 

QualUies. — It  is  translucent,  aud  totally  soluble  in 
water.  When  hydrocbJoric  acid  is  added  to  it,  bichloride 
of  mercury  and  hydrocyanic  acid  are  formed ;  the  latter 
of  which  is  known  by  its  odour,  and  throws  down  a  pre- 
cipitate from  nitrate  of  siWer,  soluble  in  hot  nitric  acid. 
By  heat  cyanogen  is  evoWed,  leaving  globules  of  mercury. 

This  is  not  given  medicinally,  and  is  only  intended  to  be 
employed  in  procuring  hydrocyanic  acid  speedily. 

HTDRAEOTBI  BINIODISXJM. 

Ingredientt : 

Mercury, 

Iodine, 

Alcobol. 

This  is  a  case  of  direct  combination  of  iodine  with 
mercury,  forming  the  biniodide,  of  a  most  brilliant  red 
colour. 

Camposition : 

2  iodine        2  x   126  =  252 
1  mercury  =  202 

454 
Formula  Hg  P. 
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Qualities, — ^By  beat  carefully  applied,  it  passes  into 
scales,  which  turn  yellow,  and  on  cooling  again  becomes 
red.  It  is  partially  solable  in  hot  rectified  spirit,  and  on 
cooling,  the  biniodide  forms  in  crystals.  It  is  solable 
either  in  excess  of  iodide  of  potassinm  or  bichloride  of 
mercury,  and  is  entirely  solable  in  chloride  of  sodium, 
which  will  distinguish  it  from  the  iodide  of  mercury. 

Medical  Properties, — The  same  as  of  the  iodide,  but 
more  powerful  in  its  action. 

Dose, — Gr.  i  to  gr.  ij. 

HTDRAEOTBTiSULPHUEETUM  CUH  SITLPHUSE. 

Ingredients : 

Mercurr, 
Sulpbar. 

When  these  are  rubbed  together,  the  mercury  combines 
with  part  of  the  sulphur,  the  rest  being  mechanically 
mixed  with  it. 

It  is  presumed  to  contain  in  100  parts — 

Bisulphoret  of  mercary   52 
Sulpbar  48 

Qualities, — By  heat  it  entirely  passes  into  vapour, 
without  leaying  charcoal  or  phosphate  of  lime,  showing 
that  animal  charcoal  has  not  been  mixed  with  it  for 
adulteration. 

Medical  Properties. — A  very  mild  alterative,  only  given 
to  children. 

Dose. — Gr.  v  to  gr,  xx. 

HTOSCTAWrS. 

The  leaves  of  Hyosctamus  Niger.     Henbane. 

This  plant  is  indigenous,  growing  in  the  fields  and  road 
sides.  It  is  well  known  by  the  fetid  odour  which  is  given 
out  when  the  plant  is  handled  and  pressed.  It  is  biennial, 
and  the  leaves  of  the  first  year's  growth  are  generally  of  a 
deeper  green  than  those  of  the  second,  which  have  a 
browner  hue.  The  latter  are  considered  to  be  most  active. 
The  leaves  only  are  now  officinal. 

The  active  principle  of  thia  plant  is  alkaline,  and  has 
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been  named  Hyoscyamia.  The  analysis,  however,  has  been 
very  imperfecUy  made.  This  alkaloid  considerably  resem- 
bles atropia  in  ita  properties. 

Mediad  Properties. — Henbane  acts  on  the  nenrous  and 
▼ascuhur  system,  reducing  their  action,  that  is,  diminishing 
the  sensibility,  and  lowering  the  pulse.  It  has  a  mild 
aperient  operation,  on  which  account  it  is  often  a  yaluable 
substitute  for  opinm,  and  besides,  it  tranquillises  without 
stimulating.  This  drug  is  useful  in  coughs  and  most 
palmonary  diseases,  and  indeed  in  almost  every  affection 
in  which  it  is  desirable  to  mitigate  pain  without  producing 
eicitement.  Like  belladonna  it  dilates  the  pupil  of  the 
eye,  though  in  a  weaker  degree,  and  may  be  applied  in  a 
similar  manner.  Some  recommend  henbane  externally  in 
the  form  of  poultice  or  fomentation,  and  vehemently  extol 
the  benefits  derived  from  it.  Henbane  is  usually  ad- 
ministered in  the  form  of  tincture  or  extract. 

Daae. — Of  the  extract,  gr.  iij  to  gr.  x ;  of  the  tincture, 

Prep. — Extr.  Hyosc., — ^Tinct.  Hyoscyam. 

JALAPA, 

The  tuber  of  Exogonjuh  Puroa. 

This  plant  is  a  native  of  Mexico,  and  derives  its  common 
name  from  Xalappa,  a  city  in  the  state  of  Vera  Cruz.  The 
stem  is  herbaceous,  but  the  tuber  or  root  is  perennial,  and 
sometimes  attains  a  considerable  size. 

Properties, — The  tuber  when  small  is  imported  entire, 
but  when  large  is  usually  sliced  longitudinally,  sometimes 
in  transTcrse  circular  pieces.  It  is  pear-shaped,  and  shows 
marks  of  incisions  which  have  been  made  to  facilitate  the 
drying.  Internally  it  exhibits  strata  of  a  darker  substance, 
which  is  chiefly  the  resin.  Jalap  on  analysis  affords,  ac- 
cording to  Mons.  Guibourt,  in  100  parts — 

Retifi 17*65 

Sagar  loloble  in  ikohol 19* 

Brown  Mochirine  watery  extract  .  9*05 

Gom 10*12 

Starch 18*78 

Woody  fibre 21*60 

IXMi 3*80 

100 
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The  active  part  of  Jalap  has  been  named  Jalapin,  bat 
this,  according  to  late  researches,  cannot  be  separately 
exhibited.  The  best  menstranm  for  disaolTing  the  active 
matter  of  jalap  is  proof  spirit. 

Jalap  is  very  apt  to  be  attacked  by  worms,  which,  how- 
ever, only  remove  the  amylaceous  and  gummy  matter, 
leaving  a  larger  portion  of  active  substance.  Hence  worm- 
eaten  jalap  is  the  best,  and  should  be  used  when  it  is 
desirable  to  procure  the  drug  in  its  most  active  form. 

Adulterations. — It  is  said  to  be  sometimes  adulterated 
with  bryony  root ;  this  is  seldom,  if  ever,  practised ;  occa- 
sionally pieces  of  another  variety  of  Ipomsea  named 
Mechoacan  have  been  mixed  with  it ;  but  they  are  readily 
distinguished  by  a  much  lighter  colour. 

Medical  Properiiee. — Jalap  is  an  active  cathartic,  oper- 
ating on  every  part  of  the  intestinal  canal,  causing  severe 
griping,  liquid  evacuations,  and  increased  secretion  cf 
urine.  It  acts  both  on  the  muscular  and  mucous  coats. 
It  enters  into  the  purgative  powders  which  are  usually 
given  to  children,  combined  with  calomel,  scammony,  and 
some  aromatics.  It  is  often  administered  in  dropsies  with 
bitartrate  of  potash,  in  the  dose  of  ten  to  fifteen  grains  of 
the  former,  and  two  drachms  of  the  latter. 

Its  activity  is  much  increased  by  the  addition  of  two  or 
three  grains  of  pulvis  Ipecacuanhie. 

Dose,— Of  the  powder,  gr.  xv  to  gr.  xxx. 
Of  the  extract,  gr.  vj  to  gr.  xij. 

Prep. — Extr.  Jalapae,  —  Pulv.  Jalapse  comp., —  Pulv. 
Scammonii  comp., — ^Tinct.  Jalapse. 

nruLA. 

The  root  of  Inula  Helenium.  Elecampane, 
This  plant  is  indigenous,  and  also  found  in  many  parts 
of  Europe.  Its  root  is  perennial,  but  the  stem  annual. 
The  root  should  be  dug  up  in  autumn,  and  in  the  second 
year  of  its  growth  ;  it  is  generally  cut  into  longitudinal 
slices,  and  carefully  dried.  The  root  has  a  camphorous 
odour,  and  when  chewed  a  warm,  aromatic,  somewhat 
bitter  taste;  water  or  alcohol  extracts  its  virtues.  On 
analysis  it  affords — 

Inulin ;  helenin,  t  concrete  inbttance,  ptrtaking  of  the  properties 
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of  camphor  imI  volntUe  oils;  bitter  extractiTe;  soft,  acrid,  bitter 
resin ;  gum ;  ilbimen ;  lignin ;  Tolatile  oil  (a  trace) ;  wax ;  seTcral 
aalta,  chiefly  of  poCath  and  lime. 

The  priDciple,  named  Inuiin,  cloBely  resembles  starch, 
but  difbrs  in  forming  a  yellowish-brown  precipitate  with 
iodine,  and  in  being  partly  thrown  down  unchanged  from 
its  tolatkni  in  boiling  water. 

Medical  JJteM. — ^This  drug  is  seldom  or  nerer  prescribed 
alone  at  the  present  period.  It  is  said  to  be  tonic, 
stimnhint,  deobstruent;  emmenagogtie,  and  diaphoretic. 
It  was  formerly  given  in  dyspepsia,  depending  on  debility, 
and  in  chronic  diseases  of  the  liver ;  as  also  in  amenorrhoea. 
It  enters  into  the  preparation  named  Ward's  Paste. 

Doae. — Gr.  t  to  gr.  xv  of  the  powder. 

Prtp. — Ckmf.  Piperis. 

lODXHIXTM. 

Iodine  WBM  discovered  in  l6l2  byMons.  Coortois,  a  soda 
manufacturer  at  Paris*  Its  properties  were  immediately 
iuTeatigated  by  Gay  Lussac  and  Sir  Humphrey  Davy;  and 
its  station  assigned  to  it  in  chemistry. 

Natural  Stale  and  Preparatione. — Iodine  exists  in  many 
v^etables,  especially  the  Laminarise  and  Fuci;  also  in 
sponge,  the  oyster,  various  polypi,  and  other  sea  animals  ; 
in  sea-water,  in  minute  quantity  ;  and  in  some  springs.  It 
exists  in  combination  with  some  base,  more  frequently 
sodium  or  potassium.  It  is  usually  procured  from  kelp, 
by  several  processes.  The  one  most  commonly  described 
is  the  following :  Dissolve  kelp  in  water,  evaporate,  that 
crystallization  may  take  place,  remove  the  carbonate  of 
soda,  and  use  the  residual  liquid,  which  is  named  Mother- 
liquors,  or  SoapmakerVlees,  which  contains  the  Iodine, 
with  sodium  and  potassium.  To  this  add  sulphuric  acid 
and  peroxide  of  manganese ;  apply  heat,  and  let  the  dis- 
engaged Iodine  pass  over  into  a  receiver,  where  it  will 
condense  in  a  solid  form.  The  decomposition,  in  this 
process,  may  be  explained  in  the  foUowing  manner :  An 
equivalent  of  oxygen  of  the  manganese  passes  to  the  sodium 
or  potassium,  to  form  soda  or  potash,  with  which  the 
sulphuric  acid  immediately  unites ;  the  rest  of  the  acid 
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combines  with  the  protoxide  of  manganese,  and  the  Iodine 
set  free  is  driven  over  by  heat. 

Qualities, — Iodine  is  a  solid,  of  a  dark  steel-grey  colour, 
in  thin  scales.  It  is  easily  volatilized,  producing  a  plum  or 
violet  coloured  vapour ;  it  has  an  odour,  somewhat  like 
chlorine ;  stains  the  fingers,  though  not  permanently ;  water 
dissolves  it  imperfectly,  taking  up  only  a  seven-thousandth 
part.  An  ounce  of  alcohol  will  dissolve  from  about  forty 
to  forty-five  grains.  Its  solution  in  water  is  promoted  by 
adding  iodide  of  potassium.  Iodine  unites  with  several 
metals,  forming  very  energetic  compounds ;  they  are  named 
iodides,  or  iodurets. 

The  presence  of  Iodine  in  liquids  is  easily  detected  by 
starch,  which  will  discover  it  in  450,000  times  its  weight 
of  water.  The  conditions  are,  that  the  Iodine  be  free  and 
the  solution  cold. 

Iodine  has  been  adulterated  with  black  lead,  peroxide  of 
manganese,  and  charcoal,  w]|;iich  are,  however,  easily  dis- 
covered by  the  application  of  heat,  which  will  vaporise 
Iodine,  and  the  impurities  will  remain. 

Medical  Properties, — Iodine  was  first  used  in  goitre  by 
Dr.  Coindet,  of  Geneva.  It  acts  on  the  body  as  a  general 
stimulant,  but  exerts  its  action,  especially  on  the  glandular 
8} stem.  The  glands  affected  by  it  particularly  are,  the 
thyroid,  the  absorbent  glands,  the  mamma,  testicle,  as  also 
the  liver,  pancreas,  and  kidneys.  In  some  few  instances  it 
becomes  a  sialogogue.  In  over-doses  it  causes  inflammation 
of  the  stomach,  and  becomes  an  irritant  poison.  Iodine 
enters  the  circulation,  aud  has  been  detected  in  many  of 
the  tissues  aud  fluids  of  the  body.  It  has  been  used  very 
successfully  in  a  great  number  of  diseases :  most  so  in  those 
in  which  effusions  have  taken  place,  and  in  which  there 
appears  to  be  torpor  of  the  absorbents.  The  diseases 
benefited  by  it  are,  chronic  hydrocephalus,  enlarged  tonsils, 
ulcerations  in  the  throat,  bronchocele,  cancer  of  the  breast, 
early  stages  of  phthisis,  chronic  hepatitis,  enlargement  of 
the  spleen,  diseased  mesenteric  glands,  ovarian  dropsy, 
enlarged  testicle,  and  most  diseases  connected  with  a 
scrofulous  diathesis.  There  is  no  remedy  which  has  equal 
power  over  scrofulous  enlargement  or  ulceration  of  the 
absorbent  glands.     It  has  also  often  proved  an  exceUeut 
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einmeDtgO|iie.  It  is  aometimes  a  valuable  remedy  in 
hysteriay  diorea,  paralysis,  and  deafness,  and  in  many 
cataneoos  diseases. 

It  should  be  always  borne  in  mind  that  Iodine  should 
not  be  exhibited  in  a  plethoric  or  inflammatory  condition 
of  body ;  bat  is  most  serviceable  whei;e  there  is  diminished 
action  and  reduced  nervous  energy.  Iodine  requires  care 
in  its  administration,  for  if  given  in  excess  it  causes  a 
train  of  unpleasant  symptoms,  such  as  heat  and  dryness 
in  the  throat,  with  a  sense  of  constriction,  pain  and  heat 
at  the  stomach,  vomiting,  colic,  severe  pain  about  the  head, 
hot  and  dry  skifi,  and  a  rapid  strong  pulse,  symptoms 
indicating  an  inflammatory  condition.  In  such  cases  the 
Iodine  should  be  discontinued,  and  purgatives,  with  other 
antiphlogistic  remedies,  should  be  had  recourse  to.  Occa- 
sionally bloodletting  is  requisite. 

In  addition  to  internal  administration.  Iodine  is  used 
externally,  either  to  produce  a  topical  action  or  an  impres- 
sion on  the  system  generally.  It  may  be  applied  as  an 
ointment  made  with  gr.  x  of  Iodine,  with  5^  to  5j  of  Iodide 
of  Potassium  to  an  ounce  of  lard.  This  has  a  mahogany 
colour,  and  may  be  rubbed  on  a  part  night  and  morning. 
The  Iodide,  or  Biniodide  of  Mercury,  may  be  used  in  a 
similar  manner  in  the  quantity  of  "^m  of  the  Iodide  to  an 
ounce  of  lard. 

Iodine,  with  Iodide  of  Potassium,  has  been  used  by 
Logo!  as  a  lotion  in  ophthalmia,  ozaena,  and  scrofulous 
ulcers. 

A  rubefacient  solution  may  be  made  by  dissolving  half 
an  ounce  of  Iodine  with  an  ounce  of  Iodide  of  Potassium 
in  six  ounces  of  distilled  water.  The  same  substance,  with 
lesa  water,  forms  the  Iodine  caustic,  which  has  been 
successfully  employed  in  stimulating  and  destroying  soft 
and  fungous  granulations. 

Iodine  has  also  been  made  available  in  the  form  of  baths, 
and,  in  diseases  afi*ecting  the  surface,  has  benefited,  when 
the  internal  use  of  the  medicine  was  precluded,  on  account 
of  the  irritability  of  the  mucous  membrane  of  the  alimen- 
tary canal. 

The  preparations  of  Iodine  are  numerous.  The  following 
are  those  most  in  use : 

10  § 
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Tincture  of  Iodine,  made  hj  distolying  forty  grains  of 
Iodine  in  an  ounce  of  rectified  spirit. 

Dose, — Tl\.  X  to  Til  XX. 

If  this  tincture  be  added  to  water,  it  will  not  remain  in 
a  state  of  solution,  unless  a  little  Iodide  of  Potassium  be 
added,  which  will  not  onlj  keep  it  dissolved,  but  add  to 
its  yirtues.  They  form  together  an  loduretted  Iodide  of 
Potassium. 

Iodide  of  Potassium. 

Dose. — Gr.  ij  to  gr.  x. 

Iodide  of  Mercury. 

Dose. — Gr.  j  to  gr.  iij. 

Biniodide  of  Mercury. 

Dose. — Gr.  ss  to  gr.  ij. 

Iodide  of  Lead. 

Dose.  — Gr.  i  to  gr.  j. 

Used  with  the  same  intention  as  most  of  the  preparations 
of  Iodine. 

Iodide  of  Iron. 

Dose. — Gr.  j  to  gr.  yj. 

Syrap  of  Iodide  of  Iron. 

Dose. — 5s«  to  5j«*. 

Prep. — Ferri  lodidum, — Hydrarg.  lodidum  et  Binio- 
didum,  —  Plunibi  lodidum,  —  Pot.  lodidum,  —  Liq.  Pot. 
lodidi  comp., — Pil.  Hyd.  lodidi, — Tinct.  lodinii  comp., — 
Ung.  Hyd.  lodidi  et  Biniodidi, — Uug.  lodin.  comp. 

IPECACUAHHA. 

The  root  of  Cephaelis  Ipecacuanha. 

This  plant  grows  plentifully  in  thick,  moist,  and  shady 
woods  in  Brazil.  The  root  is  imported  in  pieces  of  two  or 
three  lines  in  thickness,  varioasly  bent  and  contorted, 
consisting  of  an  internal,  blender,  whitish,  ligneous  cord, 
with  a  thick  cortical  covering,  which  presents  on  its  surface 
nncqual  circular  rings,  separated  by  narrow  fissures,  which 
frequently  extend  nearly  down  to  the  central  fibre.  This 
has  given  rise  to  the  name  of  Annulated  Ipecacuanha,  to 
distinguish  it  from  some  spurious  varieties.  The  cortical 
part  is  hard  and  homy,  breaks  with  a  vitreous  fracture, 
and  is  easily  separated  from  the  woody  part,  which  contains 
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the  virtnei  of  this  drug  in  a  weaker  degree.    Much  impor- 
tance has  been  attached  to  the  colour  of  this  root,  and  has 
given  rise  to  a  division  into  three  kinds ;  the  brown,  the 
red,  and  the  grey.     They  all  contain  the  same  principles, 
and  almost  in  the  same  proportion,  differing  only  in  age, 
place  of  growth,  and  mode  of  drying.    But  when  in  either 
variety  the  bark  is  opaque,  with  a  dull  amylaceous  appear- 
ance, the  root  is  less  active  as  a  medicine.      Ipecacuanha, 
when  entire,  is  almost  inodorous  ;   but,  pulverised,  has  an 
unpleasant  nauseous  smell,  which  occasions,  in  some  per- 
sons, violent  sneezing;    in  others  dyspnoea,  resembling 
asthma.     The  taste  is  bitter,  acrid,  and  nauseous.     The 
cortical  part  consists,  according  to  the  analysis  of  M. 
Pelletier,  in  100  parts,  of — 

Impure  salt  of  Emetia  .  .16 

Odorous  fatty  matter     ....  2 

Wax 6 

Gam 10 

SUrch 42 

Lignin 20 

1m» 4 

M.  A.  Richard  has  detected  a  small  quantity  of  acid, 
which  he  considers  to  be  gallic.  The  ligneous  portion, 
amounting  to  about  one  fifth,  contains  less  than  2  per 
cent,  of  Emetine. 

Emetine  .may  be  obtained  by  the  following  process : 
Digest  powdered  root  of  Ipecacuanha  in  ether  for  some 
time,  then  in  alcohol,  strain  the  solution  and  add  to  it 
magnesia,  which  precipitates  the  Emetine.  Wash  the 
precipitate  with  cold  water  subsequently,  treat  it  with 
boiling  alcohol,  which  will  dissolve  the  Emetine  and  yield 
it  by  evaporation  or  distillation. 

Emetine  is  alkaline,  does  not  crystallize,  has  a  yellowish 

colour  and  a  bitter  taste,  is  almost  insoluble  in  water  and 

ether,  freely  soluble  in  alcohol.     It  is  precipitated  from 

its  solution  by  gallic  acid.     Its  action  is  very  powerful, 

one  grain  being  more  than  equal  to  a  scruple  of  powdered 

Ipecacuanha. 

Formula  of  Emetine  C*»  H«  0^^. 

Medical  Properties, — Ipecacuanha  acts  as  an  expectorant, 
diaphoretic,   nauseant,  .and  emetic ;    it  also  assists  the 
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operation  of  porgatiTet ;  in  rerj  small  dotes  some  consider 
it  to  be  tonic.  As  an  emetic  its  (operation  is  mild,  and 
nnattended  with  mnch  danger,  and  is  adTsntageously 
administered  at  the  commencement  of  the  exanthemata 
and  other  fevers ;  in  ague,  and  in  diseases  generally,  where 
a  relaxing  effect  is  desirable.  It  is  not  a  suitable  emetic 
in  cases  of  poisoning.  It  is  mnch  used  in  dysentery.  As 
a  nauseant,  it  is  of  Tslue  in  pertussis,  asthma,  and  baemor- 
riiages;  as  an  expectorant,  in  most  pulmonary  diseases; 
and  is  a  most  excellent  remedy  in  most  inflammatory 
diseases  of  children,  especially  if  it  requires  to  be  continued 
for  several  days.  In  children,  we  prefer  it  to  Tartar 
Emetic,  because  the  latter,  after  some  days,  is  liable  to 
cause  ulceration  in  the  bowels,  whereas  no  such  effect 
results  from  Ipecacuanha,  if  continued  for  a  long  time. 
Moreover,  if  by  accident  an  over-doee  be  administered,  it 
need  not  give  much  alarm,  for  it  will  cause  vomiting,  and 
thus  become  a  cure  fur  its  own  effects. 

Modus  Operandi. — As  an  expectorant  and  diaphoretic. 
Ipecacuanha  acts  by  producing  relaxation  of  the  exhalants, 
causing  tbem  to  allow  a  more  free  passage  of  thin  watery 
fluid.  These  effects  freely  attend  the  presence  of  nausea. 
As  an  emetic  in  intermitteuts,  it  is  also  valuable  by  relaxing 
tbe  exbalant  and  capillary  vessels,  obviating  that  contraction 
wliich  attends  or  chiefly  causes  the  cold  stage  of  agues, 
and  thereby  preventing  the  congestion  of  the  deep-seated 
large  vessels.  In  inflamuiatory  diseases  generally  it  does 
good,  by  diminishing  the  hearths  action,  determining  to 
the  surfaces,  relieving  the  deep-seated  organs  from  conges- 
tion, and  thus  equalising  the  circulation. 

In  cases  of  poisoning  it  is  objectionable,  on  account  of 
its  slow  operation,  seldom  actiug  before  a  quarter  of  an 
hour ;  before  the  vomiting,  nausea  occurs,  which  is  supposed 
by  many  to  be  a  state  which  facilitates  the  absorption  of 
poisons ;  and  when  vomiting  Las  ensued,  it  is  attended 
with  considerable  prostration,  a  condition  not  to  be  desired 
in  cases  of  poisoning. 

Dose. — As   an  expectorant  and  diaphoretic,  gr.  as  to 

As   a  nauseant,  or  to  aid  purgatives,  gr.  ij  to 

gr.iv. 
Ab  an  emetic,  ^)  to  5u* 
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For  cbildreD,  a  teaspoonful  of  the  Yinam  Ipecac- 
otDhse,   every  quarter  of  an   hour,   until  it 
operates. 
Pre^i.^-PolT.  Ipecac,  comp., — ^Vin^  Ipecacuanhie. 

JUVIFESI  CACUHIirA  ET  FBTTCTXTS. 

The  tops  and  fruit  of  JuNiPfiaus  Communis.  Common 
Jumper. 

This  is  an  evergreen  shrub,  usually  small,  but  sometimes 
attaining  an  elevation  of  eight  or  ten  feet.  The  fruit 
named  galhaliu  is  a  globular  berry,  formed  of  the  fleshy 
coalescing  scales  of  the  ament,  and  containing  three  angular 
seeds.  The  tops  also  are  officinal.  It  is  common  in  most 
parts  of  Europe.  All  parts  of  the  plant  contain  a  volatile 
oil,  which  gives  them  a  peculiar  flavour. 

The  best  berries  come  both  from  the  north  and  south 
of  Europe,  especially  Hamburgh,  Trieste,  and  the  Italian 
ports. 

They  have  an  agreeable  aromatic  odour,  and  a  sweetish, 
warm,  bitterish,  slightly  terebinthlnate  taste.  They  owe 
their  virtues  to  a  volatile  oil  which  may  be  separated  by 
distillation.  The  other  ingredients,  according  to  Troms- 
droflF,  are— 

Betin ;  logar ;  gum ;  wax ;  lignin  ;  water ;  some  saline  substances. 

The  berries  impart  their  virtues  to  water  and  alcohol, 
and  are  largely  consumed  in  flavouring  hollands  and  gin. 

Medical  Properties, — Stimulant  and  diuretic ;  they  give 
to  the  urine  a  smell  of  violets ;  they  are  seldom  used  alone, 
most  generally  in  combination  with  other  diuretics.  They 
are  given  in  dropsies,  scorbutic  affections,  skin  diseases, 
catarrh  of  the  bladder,  and  atonic  states  of  the  alimentary 
canal  and  uterus.  Their  gpod  effects  are  not  very  decided. 
They  may  be  used  in  the  solid  form  bruised  with  sugar,  in 
the  dose  of  a  drachm  two  or  three  times  in  a  day,  or  in 
infusion,  or  spirit. 

Prep, — Decoct.   Scop,    c, — Sp.  Juniperi  comp., — 01. 

Juniperi.  

KDTO. 

The  extract  of  Pterocarpus  Marsupium. 

Kino  is  not  the  product  of  the  tree  above  mentioned 
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alone.     There  are  several  yarieties  in  the  markets  vhich 
are  known  to  be  produced  by  different  trees. 

Ist.  East  Indian  or  Amboyna  Kino  is  the  most  common; 
it  is  said  to  be  obtained  from  the  Nauclea  (Gambia,  a  natiTe 
of  Malacca  and  the  island  of  Sumatra. 

2d.  West  Indian  or  Jamaica  Kino  is  said  to  be  obtained 
from  the  Coccoloba  Uvifera ;  of  this  at  present  Tery  little 
is  now  supplied. 

3d.  African  Kino  ;  the  original  variety  is  the  product  of 
a  tree  growing  in  Senegal  and  the  neighbouring  countries  ; 
its  name  is  Pterocarpus  Erinaceus.  The  drug  very  rarely 
finds  its  way  to  us  from  Africa. 

4th.  Botany-Bay  Kino  ;  this  is  the  concrete  juice  of  the 
Euca]3rptus  resinifera.  When  the  bark  is  pierced,  the 
juice  flows  freely  and  is  dried  in  the  sun.  Mr.  White 
states  that  one  tree  affords  five  hundred  pounds'  weight  in 
one  year. 

However,  with  all  the  labours  and  disputes  about  the 
nature  of  the  tree  and  modes  of  procuring  kino,  it  is  quite 
evident  that  there  is  no  certain  or  satisfactory  knowledge 
on  the  subject,  nor  is  the  want  of  precise  information  a 
great  detriment  to  the  medical  man. 

General  Properties, — Kino  is  in  small  irregular  shining 
pieces  of  a  very  deep  reddish-brown  colour,  brittle,  and 
pulverizable  ;  the  powder  is  of  a  lighter  colour.  It  has  no 
smell,  but  an  astringent,  bitterish,  subsequently  sweetish 
taste.  It  is  partially  soluble  in  cold  water,  more  so  when 
hot,  and  deposits,  on  cooling,  a  reddish  sediment.  Alcohol 
dissolves  a  greater  proportion.  It  consists  chiefly  of  a 
modification  of  tannin  with  extractive  matter,  and  in  some 
specimens,  a  little  resin.  It  has  no  gallic  acid.  The 
alkalies  favour  its  solubility  in  water,  but  at  the  same  time 
weaken  its  astringency. 

Medical  Proper  ties, --Kino  is  one  of  the  best  of  the 
vegetable  astringents,  applicable  in  most  cases  in  which 
such  remedies  are  indicated,  as  diarrhoea,  chronic  dysentery, 
passive  haemorrhages,  leucorrboea,  diabetes,  &c. 

It  is  also  useful  as  an  injection  in  lencorrhoea  and 
gonorrhoea,  as  a  topical  remedy  in  epistaxis,  introduced 
up  the  nose,  and  is  said  to  be  serviceable  when  applied  to 
indolent  and  flabby  ulcers.  It  may  be  given  in  powder  in 
doses  of  gr.  x  to  gr.  zxx,  or  an  infusion  may  be  made  of  it. 
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Vilb  lYO  drachms  of  kino  to  half  a  pint  of  water,  and  of 
this  one  oance  may  be  given  three  or  four  times  a  day. 
There  is  ilio  a  tiDcture,  of  which  two  drachms  may  he  a 
dose. 
Fnf. — Tinct.  Kino, — Pulv.  Kino  comp. 

KOirSSO  or  KOSSO. 

The  drag  known  as  Kousso  consists  of  the  dried  flowers 
of  a  tree  named  Bray  era  anthelmintica.  It  is  a  native  of 
Abytsuiia,  and  ia  much  esteemed  in  that  country  for  its 
anthelmintic  virtnes.  Its  botanical  character  has  not  been 
cleariy  described^  but  it  is  placed  in  the  natural  order 
RoiaccKi,  The  flowers  have  been  analysed  by  Wittstein 
and  Martin.  According  to  Wittstein  they  contain  fatty 
ailf  ekloropAylie,  wax,  butter  and  resin,  tasteless  resin, 
sQgar,  gam,  tannin  striking  a  green  colour  with  iron, 
iantuM  striking  a  blue  colour  with  iron,  veg et ah te  fibre  and 
make*  which  contained  potash,  lime,  magnesia,  oxide  of 
irony  amipkurie  and  phosphoric  acids,  chlorine  and  silica. 
From  the  analysis  of  Martin  they  contain  starch,  saccharine 
wuiier,  vegetable  extractive  matter,  green,  very  odorous 
■M//#r,  and  a  crystallized  substance  named  koussine. 

Medical  Properties. — The  only  medical  quality  assigned 
to  this  subatance  is  that  of  an  anthelmintic  in  the  treatment 
of  tape-worm  chiefly,  but  it  maybe  tried  for  other  intestinal 
worms.  The  chief  objection  to  its  use  is  its  bulkiness  and 
mode  of  administration.  The  plan  recommended  is  this  : 
for  an  adalt,  an  ounce  of  powdered  kousso,  which  should 
be  treated  with  8  or  1 0  ounces  of  hot  water  and  allowed  to 
stand  for  a  quarter  of  an  hour,  at  the  expiration  of  which 
the  contents  should  be  shaken  or  stirred  up,  and  the  whole 
should  be  swallowed  in  two  or  three  draughts,  and  washed 
down  with  some  cold  water.  It  is  better  to  precede  the 
medicine  by  some  mild  Idxative,  and  if  it  does  not  pass  off* 
by  the  bowels  in  three  or  four  hours,  a  mild  dose  of  castor 
oil  should  be  given.  The  duse  for  a  child  may  be  from 
5ito5ij. 

The  root  of  Kbameria.  Triandria.     Rhatany. 

This  ia  a  ahrub  with  a  branched  spreading  root  of  a 
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blackish-red  colour,  a  natiye  of  Pern,  very  abundant  about 
the  city  of  Huaauco. 

Rhatany  root  is  without  odour,  but  has  a  bitter,  yery 
astringent,  slightly  sweet  taste,  much  stronger  in  the 
cortical  than  in  the  ligneous  parts.  The  smallest  pieces 
on  this  account  are  preferable.  The  virtues  of  the  root 
are  extracted  by  boiling  water,  which  forms  a  dark  brown 
infusion.  With  alcohol,  a  deep  reddish-brown  tincture  is 
obtained,  from  which  a  precipitate  falls  on  the  addition  of 
water.     From  100  parts  Vogel  obtained — 

Red  astringent  matter,  a  modificatioa  of  tannin    .        .    40 
Lignin  .  .  .  .  .  .48 

Minute  quantities  of  gum,  starch,  and  gallic  acid. 

Most  mineral  salts  and  acids  throw  down  precipitates 
with  its  solution,  and  are  therefore  incompatible. 

Medical  Properties. — It  is  somewhat  tonic  and  a  power- 
ful astringent.  It  may  be  given  in  just  the  same  cases  as 
kino  or  catechu,  and  in  about  the  same  doses.  It  is  con- 
sidered to  be  an  excellent  ingredient  in  tooth  powder,  and 
its  solution  is  used  as  an  astringent  wash  for  the  gums. 

Dose, — Gr.  x  to  gr.  xxx.  An  equivalent  quantity  may 
be  given  in  the  form  of  infusion  or  tincture.  An  extract 
is  made  from  it,  of  which  ten  to  fifteen  grains  may  be 
given. 

Prep. — Inf.  Krameriae. 

LACHTIS. 

Litmus.  The  prepared  Roccella  Tinctobia. 
f^  This  is  a  variety  of  Lichen,  very  abundant  in  the  Canary 
and  Cape  de  Verde  Islands.  In  preparing  litmus  the  plant 
it  collected  and  coarsely  powdered,  then  macerated  and 
fermented  in  close  wooden  vessels  for  several  weeks  with 
urine  and  either  potash  or  soda.  The  colouring  matter  is 
thus  evolved,  and  the  prepared  mass  is  removed,  dried,  and 
cot  into  little  squares  for  use. 

It  has  an  alkaline  urinous  smell,  tinges  the  saliva  of  a 
deep  blue,  and  is  saline  and  somewhat  pungent  to  the 
taste.  It  is  soluble  in  water,  and  is  thus  used  to  stain 
paper  for  chemical  purposes.  It  is  employed  as  a  test  of 
acids,  which  immediately  convert  the  blue  colour  into  red ; 
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and  after  being  reddened,  the  blue  colour  is  restored  by  the 
contact  of  alkalies. 

It  is  not  used  medicinally. 

LACTUCAEHTM. 

The  mspiftsated  juice  of  Lactuca  Satita.  Garden 
Leiimee. 

This  plant  ia  annual,  and  is  now  found  in  most  warm 
and  temperate  climates.  At  the  time  of  flowering  it  con- 
tains a  quantity  of  milky  juice,  which  exudes  when  a 
portion  of  its  stem  is  cut  o£f,  and  which,  collected  and 
dried,  forms  a  brown  light  mass,  named  Lactucarium.  It 
is  collected  by  cutting  o£f  the  stem  and  flowering  tops,  that 
the  juice  may  exude :  then  taking  this  up  by  sponges  or 
cotton,  and  squeezing  out  the  liquid,  and  subsequently 
drying  it  by  a  gentle  heat.  Many  other  processes  are 
spoken  of,  but  less  common  and  important.  In  its  concrete 
state,  Lactucarium  somewhat  resembles  opium,  both  in 
appearance  and  odour  ;  it  is  partially  soluble  in  water ;  the 
undissolved  portion  appearing  to  contain  wax,  resin,  and 
caoutchouc.  It  contains  a  free  acid,  a  narcotic  principle, 
but  not  morphia,  as  some  have  asserted. 

From  the  lettuce  an  extract  is  made,  by  bruising  and 
pressing  the  leaves  before  the  periods  of  flowering ;  the 
expressed  juice  is  then  evaporated  to  a  proper  consistence, 
and  is  known  as  the  extractum  lactucae.  It  is  milder  than 
Lactucarium,  and  very  variable  in  its  action. 

Medical  Properties, — Anodyne,  sedative,  and  hypnotic. 
It  produces  these  effects  without  stimulation,  and  even 
appears  to  lower  somewhat  the  heart*s  action.  Hence 
it  may  be  substituted  for  opium  in  many  cases.  The 
disease  in  which  it  has  been  most  used  is  consumption, 
and  it  may  generally  be  employed  to  allay  cough  and  nervous 
irritation.  Very  few  place  any  confidence  in  it,  and  its  use 
is  very  limited. 

Jkie. — Gr.  ij  to  gr.  v. 

LAVANDXTLJE  OLEUM. 

The  oil  of  Lavandula  Vera.     Common  Lavender, 
This  is  a  small  shrub,  found  in  almost  every  garden  in 
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this  conntrj,  and  abandant  in  most  other  parts  of  Europe. 
The  flowers  only  are  officinal. 

They  possess  a  highly  fragrant  odoor,  not  only  when 
fresh  but  dried,  and  this  they  preaerre  for  a  long  time ; 
their  taste  is  wsrniy  pungent,  and  aromatic.  Alcohol 
takes  up  their  nrtues,  whidi  depend  upon  a  volatile  oil, 
which  may  be  procured  separate  by  distiUation. 

Medical  Properties. — Aromatic,  stimulant,  and  tonic, 
useful  in  states  of  nervous  debility.  It  is  more  used,  how- 
ever, on  account  of  the  agreeable  odour,  in  perfumery,  or 
as  an  elegant  adjunct  to  other  medicines. 

Prep. — Tr.Lavand.c, — 01. Lavandulae, — Lin.  Camph.  c. 

LATTBI  BACCJB. 

The  berries  of  Laubcs  Nobius.     The  Bay  Tree. 

This  species  of  laurel  is  evergreen,  and  is  now  found  in 
most  mild  climates.  It  is  presumed  to  be  a  native  of  the 
South  of  Europe,  where  it  sometimes  attains  an  elevation 
of  twenty  feet.  The  fruit  is  an  oval  berry,  of  the  sixe  of  a 
small  cherry,  and  when  ripe,  of  a  dark  purple,  nearly 
black  colour.  The  leaves  and  fruit,  and  an  oil  expressed 
from  them,  are  the  officinal  portions. 

The  leaves  have  a  fragrant  odour,  and  a  bitter  aromatic 
taste.  They  yield  by  distillation  a  volatile  oil,  on  which 
their  virtues  mainly  depend.  They  impart  their  flavour  to 
water,  and  are  often  employed  to  improve  the  taste  of 
custards  and  puddings. 

The  berries  when  dried  are  black  and  wrinkled,  and 
contain  two  oval  fatty  seeds  within  a  friable  envelope :  or 
they  may  be  considered  as  drupes^  with  a  kernel  divisible 
into  two  lobes.  They  have  a  taste  and  odour  like  the 
leaves,  but  are  more  pungent.  Besides  a  volatile  oil,  they 
contain  a  concrete,  fixed,  green  oil,  which  may  be  procured 
by  expression  or  docoction. 

Medical  Properties, — vThe  leaves  and  berries  are  aro- 
matic and  narcotic,  but  are  now  very  rarely  prescribed. 

They  are  chiefly  employed  to  give  a  pleasant  odour  to 
external  remedies. 

Prep, — Conf.  Rutoe, — Empl.  Cumini. 
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UMONES. 
The  frut  of  Citrus  Limokum. 

UMOHUK  COBTEZ. 
The  oater  rind  of  the  fruit. 

UMOinrH  OLEXTK. 

The  oil  distilled  from  the  outer  rind  of  the  fruit. 

IIMOHUK  SXrCCTTS. 

The  juice  of  lemons. 

The  lemon  tree  hears  a  considerable  resemblance  to  the 
orange  tree ;  but  is  distinguished  by  the  leaves,  flowers, 
and  fruit.  The  leaves  are  larger,  slightly  indented  at  their 
edges,  have  footstalks,  destitute  of  winged  appendages. 
The  flowers  have  a  purplish  tinge  on  their  outside,  and  the 
fniit  is  of  a  paler  colour,  and  more  oval,  and  pointed  at  its 
extremities.  This  tree  is  a  native  of  Asia,  now  cultivated 
in  most  warm  civilised  countries.  The  fruit  is  imported 
from  the  Mediterranean  and  West  Indies. 

The  rind  of  the  fruit  has  a  fragrant  odour,  and  a  warm 
aromatic  bitter  taste,  depending  on  a  volatile  oil,  which 
can  be  separated  by  distillation  or  expression.  The  peel 
imparts  its  virtues  to  water  or  alcohol. 

The  juice  is  sharply  acid,  and  of  a  pleasant  flavour, 
consisting  of  water,  citric  acid,  mucilage,  and  extractive. 

Medical  Properties, — ^The  rind  or  peel  is  somewhat 
tonic,  but  most  used  on  account  of  its  pleasant  flavour  to 
render  other  substances  more  palatable.  The  juice  is 
refrigerant,  and  is  freely  used  in  fevers,  as  a  refreshing  and 
agre^&ble  beverage.  It  ia  also  given  in  the  form  of  a 
neutral  salt,  or  saline  draught,  and  is  yery  eligible  when 
we  wish  the  bowels  not  to  be  much  relaxed.  It  is  gene- 
rally associated  with  potash,  soda,  or  ammonia.  The 
relative  strength  of  lemon  juice  to  citric  acid  is  about  half 
an  ounce  to  eighteen  grains ;  so  that  in  prescriptions  the 
one  may  be  substituted  for  the  other,  in  case  of  need. 

There  ia  one  disease  in  which  lemon  juice  appears  to 
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exercise  almost  a  specific  influence,  and  that  is  sea-scurvy. 
No  imitation  of  it  succeeds  so  well.  Therefore  it  is  a 
general  provision  for  a  ship's  crew,  and  when  required  is 
eiven  in  doses  of  one  to  two  ounces  three  or  four  times  a 
day.  It  is  supposed  to  do  good  hy  supplying  oxygen  to 
the  system.  During  the  last  few  years  it  has  hecome  a 
favourite  remedy  in  acute  rheumatism,  for  which  it  is 
given  in  doses  of  from  Jss  to  3ij  three  or  four  times  a 
day.     Few  medical  men  rely  upon  it  for  this  purpose. 

Prep, — Acidum  citricum, — Inf.  Aurant.  comp., — Inf. 
Gent,  comp., — Sp.  Ammon.  Arom., — Syrupus  Limonum. 

LDTIE  OLEUM  Et  SEMIHA. 

The  seeda  and  oil  of  Linum  Usitatissimum.  Common 
Flax, 

This  is  a  pretty,  annual  plant,  cultivated  in  almost  every 
country,  supposed  to  he  a  native  of  Egypt  or  central  Asia. 
The  seeds  and  the  oil  expressed  from  them  are  officinal. 
The  seeds  are  small,  shining,  smooth,  flattened,  of  a  hrown 
colour  externally,  white  within.  They  have  no  smell,  but 
an  oily  mucilaginous  taste.  Their  cuticle  contains  a 
gummy  matter,  which  is  taken  up  by  hot  water,  forming  a 
thick  viscid  liquid,  something  like  mucilage  of  acacia, 
which  it  resembles  much  in  its  properties,  as  being  pre- 
cipitated by  alcohol,  salts  of  lead,  yielding  mucic  acid, 
when  treated  with  nitric  acid ;  by  destructive  distillation 
it  afibrda  ammonia,  but  it  is  uncertain  whether  the  nitrogen 
ifl  derived  from  the  mucilage  or  another  principle  associated 
with  it.  In  this  mucilage,  Vauquelin  discovered  free  acetic 
acid,  silica,  and  salts  of  potash  and  lime. 

The  parenchymatous  part  of  the  seeds  abounds  in  oil, 
which  may  be  separated  by  expression.  The  ground  seeds 
are  kept  in  the  shops  under  the  name  of  linseed  meaL  This 
when  treated  with  hot  water  forms  a  soft  adhesive  mass, 
highly  oleaginous,  employed  by  chemists  for  luting.  The 
cake  which  remains  after  expressing  the  oil,  aflbrds  a 
nutritioHs  food  for  cattle. 

Medical  Properties  of  the  seed. — Demulcent  and  emol- 
lient ;  a  decoction  of  it  is  useful  in  catarrh,  dysentery, 
nephritis,  calculous  afi*ections,  strangury  and  inflammations 
q£  the  mucous  membrane  of  the  lungs,  intestines,  and 
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urinary  pataages.  It  is  a  useful  article  for  enemata.  The 
meal,  with  hot  water,  affords  one  of  the  most  common 
poultices,  at  it  is  very  readily  made,  and  has  generally  a 
soothing  effect.  In  making  these  poultices,  care  should  be 
taken  to  procure  the  meal  made  from  the  seeds,  from  which 
the  oil  has  not  been  expressed,  instead  of  the  powder  which 
is  80  commonly  sold  in  the  shops,  and  is  made  by  grinding 
the  seeds  after  pressure.  The  meal  free  from  oil  is  apt  to 
become  dry  and  hard  upon  the  skin,  and  gives  great  pain 
in  its  removal. 

Linseed  oil  is  obtained  by  merely  pressing  the  seeds,  or 
by  roasting  them  first  and  then  using  pressure ;  by  the 
latter  plan,  the  mucilaginous  matter  is  removed,  but  the 
oil  is  more  acrid.  This  oil  is  of  a  yellowish-brown  colour, 
of  an  unpleasant  odour  and  taste ;  it  boils  at  600^  F.,  does 
not  congeal  at  zero ;  easily  becomes  rancid,  and  has  a 
property  of  drying  on  exposure  to  the  air ;  hence  is  much 
used  by  painters,  and  in  the  formation  of  printers'  ink. 

Medical  Properties, — It  is  slightly  aperient,  but  is  seldom 
given  on  account  of  its  nauseous  taste  ;  it  is  serviceable  in 
enemata.     Its  more  common  employment  is  that  of  an 
application  to  burns,  mixed  with  lime-water. 
Prep. — Cataplasma  Lini, — Cat.  Sinapis. 

LOBELIA. 

The  flowering  plant  of  Lobelia  Inflata.  Indian 
Tobacco, 

This  plant  is  an  annual  or  biennial  plant,  growing  freely 
in  the  United  States  of  America,  about  a  foot  in  height, 
with  a  fibrous  root,  an  erect  angular  hairy  stem,  branched 
about  midway.  The  leaves  are  sessile,  oval,  acute,  serrated, 
and  hairy.  The  flowers  numerous,  in  leafy  racemes,  on 
short  axillary  peduncles.  The  segments  of  the  calyx, 
linear  and  pointed.  The  corolla,  five-parted,  is  of  a  delicate 
blue  colour,  with  a  labiate  border  the  upper  lip  in  two, 
the  lower  in  three  segments.  The  fruit  is  an  oval,  striated, 
inflated  capsule,  crowned  with  the  persistent  calyx,  and 
containing  in  two  cells  numerous  small  brown  seeds.  It 
flowers  in  July,  and  continues  to  do  so  till  the  commence- 
ment of  the  frost.  The  plant  when  wounded  exudes  a 
milky  juice — all  parts  of  it  possess  medicinal  properties ; 
but  Dr.  Eberle  states  that  the  root  and  capsules  are  most 
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active.  The  plant  is  collected  in  August  and  September. 
It  is  at  present  imported  in  packages  of  the  herb,  closely 
pressed  and  enclosed  in  paper,  weighing  half  a  pound. 

Dried  Lobelia  has  a  slight  irritating  odour,  and  when 
chewed  at  first  little,  but  afterwards  an  acrid  taste,  very 
much  like  that  from  chewed  tobacco,  attended  with  a  flow 
of  saliva  and  nauseating  effect  upon  the  stomach.  The 
plant  yields  its  virtues  to  water  and  alcohol.  Water  dis- 
tilled from  it  retains  its  acrid  taste.  It  has  not  been 
accurately  analysed. 

Medical  Properties. — It  is  emetic,  occasionally  cathartic, 
and  in  small  doses  diaphoretic  and  expectorant.  It  is  also 
narcotic.  It  closely  resembles  the  Nicotiana  Tabacum  in 
its  operation.  If  taken  incautiously,  it  causes  violent 
vomiting  with  distressing  nausea,  great  prostration,  profuse 
sweating,  giddiness,  headache,  sometimes  violent  purging, 
general  relaxation,  and  death  preceded  by  convulsions  may 
ensue. 

As  an  emetic  it  is  too  violent  in  its  operation,  too  dis- 
tressing and  hazardous.  It  has  been  most  used  in  asthma, 
and  often  with  great  success.  It  is  given  in  moderate 
quantities,  and  appears  to  relieve  by  diminishing  the 
sensibility  and  irritability  of  the  nervous  system,  and 
checking  the  spasmodic  contraction  of  the  small  bronchial 
tubes.  It  has  also  been  used  in  catarrh,  croup,  pertussis, 
and  other  pectoral  affections,  but  not  with  such  success  as 
to  entitle  it  to  a  preference  over  other  and  safer  remedies. 
It  has  been  used  in  hernia  in  the  form  of  injection,  and 
acts  on  the  system  much  like  tobacco. 

It  may  be  given  in  substance,  tincture,  or  infusion. 

As  an  emetic,  in  powder,  the  dose  is  from  ^ve  to  twenty 
grains. 

Dose, — Of  the  tinctures,  V\xx  to  3j« 

Prep. — Tr.  Lobeliee,— Tr.  Lobel.  ^therea. 

LTTPULUS. 

The  dried  strobiles,  or  catkins,  of  Humulus  Lupulus. 
Common  Hop, 

This  plant  has  a  perennial  root,  and  annual  climbing 
stems,  which  are  commonly  made  to  ascend  upon  poles  in 
oar  hop  grounds.     It  may  be  considered  indigenouiy  and 
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18  also  found  in  many  European  countricB,  and  in  North 
America.  The  officinal  part  is  the  fruit  or  strobiles,  which, 
when  fullj  ripe,  are  picked,  dried  by  artificial  heat,  packed 
in  bales  and  sent  to  market. 

These  strobiles  consist  of  leaf-like  scales,  of  a  greenish 
yellow  colour  ;  they  have  a  strong  narcotic  fragrant  odour, 
and  a  bitter  aromatic,  slightly  astringent  taste.  These 
qualities  are  imparted  to  water  by  boiling,  but  the  aroma 
is  lost  if  the  heat  be  long  continued.  The  most  active 
part  is  a  substance  secreted  by  the  scales,  seen  in  the  dry 
fruit  in  the  form  of  a  powder.     This  is  named  Lupulin. 

iMpuiin  may  be  separated  by  rubbing  and  sifting  the 
strobiles,  of  which  it  forms  j  th  to  -j^th  of  their  weight.  It 
is  a  fine  yellow  powder  mixed  with  minute  particles  of  the 
scales,  from  which  it  is  freed  with  difficulty.  It  is  in- 
flammable, and  when  moderately  heated  becomes  adhesive. 
It  has  the  flavour  of  the  hop.  From  200  parts,  Chevalier 
and  Payen  procured  105  of  resin,  and  25  of  a  peculiar 
bitter  principle,  besides  volatile  oil,  aroma,  gum,  an 
azotised  substance,  and  various  salts.  In  120  grains. 
Dr.  Ives  found — 

Tannin 5 

Extractive 10 

Bitter  principle      .        .        .        .11 

Wax 12 

Resin 36 

Lig^in 46 

The  properties  probably  reside  in  the  volatile  oil  and 
bitter  principle. 

Medical  Properties.  —  Tonic  and  narootic,  useful  in 
diseases  of  debility,  associated  with  morbid  wakefulness 
and  nervous  derangement. 

It  may  be  used  as  a  substitute  for  opium,  when  the 
latter  drug  seems  somewhat  inadmissible.  The  diseases 
in  which  it  is  most  useful  are  dyspepsia,  and  the  nervous 
tremors,  wakefulness,  and  delirium  of  drunkards,  and 
chronic  rheumatism.  It  may  be  given  in  substance,  in- 
fusion, tincture,  or  extract. 

Hops  have  also  been  used  to  stuff*  pillows,  to  tranquillise 
maniacal  patients,  and  are  said  frequently  to  produce  the 
desired  effect. 
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Doae. — Of  the  extract,  gr.  ▼  to  gr.  x. 

Tincture,  j  to  51] . 
Of  Lupuline,  gr.T  to  gr.  x. 
Prep, — TiDct.  Lupuli,— Extr.  Lapuli. 

KA0VE8LS  SULPHAS. 

Sulphate  of  Magnena^  ox  Epsom  Salts, 

The  latter  Dame  has  been  given  to  this  sa]t  from  the 
circumstance  of  it  being  contained  in  the  waters  of  a  spring 
at  Epsom  many  years  ago.  In  this  country  at  present,  it 
is  procured  either  from  sea-water  or  Magnesian  limestone. 
After  the  removal  of  chloride  of  sodium  from  sea-water  by 
evaporation  and  crystallization,  the  residual  liquor  con- 
tains sulphate  and  muriate  of  magnesia.  If  this  solution 
be  evaporated,  the  sulphate  of  magnesia  crystallizes  with  a 
little  of  the  muriate,  and  may  be  separated  from  the  other 
impurities.  To  remove  the  muriate,  the  salt  should  be 
washed  with  a  saturated  solution  of  the  sulphate  :  the  sul- 
phate crystallizes,  and  the  other  drains  away. 

It  is  procured  from  Magnesian  limestone,  also  named 
dolomite  of  mineralogists,  consisting  of  carbonate  of  lime 
and  magnesia,  by  first  heating  it  to  expel  carbonic  acid, 
then  comminuting  it,  and  adding  to  it  some  hydrochloric 
acid  to  dissolve  out  some  lime.  The  residual  mass  is  then 
treated  with  sulphuric  acid,  which  unites  with  it,  and 
forms  a  soluble  sulphate  of  magnesia,  and  with  any  lime  a 
sparingly  soluble  sulphate  of  lime,  which,  in  minute  quan- 
tity, is  the  only  impurity  found  in  this  preparation.  This 
ia  the  plan  pursued  by  Mr.  Henry  of  Manchester. 

In  America  magnesia  is  found  in  the  state  of  a  hydrate 
and  hydrated  carbonate,  and  only  requires  the  addition  of 
sulphuric  acid ;  and  indeed  in  some  districts  it  is  found 
native,  but  in  small  quantities.  In  Italy  and  elsewhere 
magnesia  is  found  in  schists,  associated  with  sulphuret  of 
iron.  By  roasting  such  ores  a  sulphate  of  iron  and  mag- 
nesia is  generated,  to  be  separated  by  lixiviation.  The 
lime  is  added  to  precipitate  the  iron,  and  leave  a  soluble 
sulphate  of  magnesia. 

Sulphate  of  magnesia  has  a  bitter  nauseous  saline  taste. 
It  crystallizes  in  quadrangular  prisms,  terminating  in  a 
four-sided  pyramid,  or  a  dmedral  summit.  It  is  commonly 
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in  the  form  of  aaeolar  crystals ;  they  contain  aboat  fifty- 
one  per  cent,  of  water,  are  solable  in  their  own  weight  of 
water  at  6(fg  and  in  three  fourths  of  their  weight  of  tailing 
water. 

1  inlphYiric  add    cs  40 
1  BMgneiii  s=  20 

7  water    7  X  9  ess  63 

123 
FormnU  MgO,  S0>,  7  HO. 

This  salt  is  decomposed  by  potash,  soda,  and  their  car- 
bonates, by  lime,  baryta,  and  strontia.  The  bicarbonates 
of  soda  and  potash  do  not  form  a  precipitate  without  heat. 

Medical  Properties, — Sulphate  of  magnesia  is  a  cooling 
saline  purgative,  and  with  proper  management  a  diuretic. 
It  produces  watery  CTacuations  without  much  pain.  It 
ia  very  properly  administered  in  fevers  and  inflammatory 
diseases,  as  it  is  aUo  refrigerant.  It  possesses  the  advan- 
tage too  of  quieting  the  stomach,  sometimes  when  other 
remedies  fail,  and  will  be  retained  when  everything  else  is 
rejected;  this  is  remarkably  observed  in  some  cases,  in 
which  doses  of  twenty  or  thirty  grains,  frequently  repeated, 
baTc  checked  obstinate  vomitii^g.  To  act  on  the  kidneys, 
the  surface  of  the  body  should  be  kept  cool,  and  the 
person  taking  it  have  exercise.  It  is  constantly  added  to 
other  purgatives,  such  as  senna,  the  griping  qualities  of 
which  it  is  said  to  subdue.  Its  action  is  increased  by 
being  taken  in  a  considerable  state  of  dilution,  or  with  a 
little  additional  dilute  sulphuric  acid,  as  half  a  drachm  to  a 
drachm,  or  with  a  small  quantity,  that  is,  about  a  sixth  or 
fomth  of  a  grain  of  tartarized  antimony.  The  most  pleasant 
modes  of  tiddng  are  either  in  infusion  of  roses,  or  in  highly 
carbonated  water,  to  which  some  syrup  of  lemons  has  been 
added. 

Daee. — ^Jss  to  jiss. 

Prep, — Magnesiie  Carbonas. 

KALYA* 

The  entire  plant  of  Malta  Stlyestkis.  Common 
Mallow. 

11 
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This  is  a  Tery  common  plant,  not  only  in  England,  bat 
in  many  other  parts  of  the  worldL  -■ 

The  herb,  flowers,  and  root  have  a  weak  herbaceons, 
mucilaginons  taste,  without  any  odoar.  They  abound  in 
mucilage,  which  they  impart  to  water.  An  infusion  aud 
tincture  of  the  flowers  has  a  blue  colour,  and  may  be  used 
as  a  test  of  acids  and  alkalies,  being  reddened  by  the 
former,  and  turned  green  by  the  latter. 

Medical  Properties. — Demulcent  and  emollient.  The 
decoction  may  be  employed  in  catarrhal,  nephritic,  or 
dysenteric  afiections,  and  auy  other  cases  which  are  relieved 
by  mucilaginous  liquids.  It  also  forms  an  emollient 
injection ;  and  the  fresh  plant  affords  an  emollient,  relax- 
ing poultice. 

Dote. — Ad  libitum. 

MAVGAHESn  BIHOXTDiriL 

The  Binoxydey  Peroxide,  or  Black  Oxide  of  Manganese 
is  not  used  medicinally.  It  is  employed  in  pharmacy 
to  assist  in  setting  free  chlorine.  It  exists  naturally  in 
this  form,  and  is  more  abundant  than  any  other  ore  of 
Manganese.  It  is  used  in  the  arts  for  obtaining  chlorine 
for  tbe  purposes  of  bleaching,  to  give  a  black  glazing  to 
pottery,  or  to  free  glass  from  the  colour  which  it  derives 
from  the  peroxide  of  iron. 

Prep. — Calx.  Chlorinata,  Liq.  Sodse  Chlorinatse. 

MAHITA. 

The  concrete  juice  of  Fraxinus  Rotundifolia  and 
Fraxinus  Ornus.     Flowering  Ash. 

Resides  being  procured  from  this  tree,  manna  is  said  to 
flow  from  manv  others  in  various  parts  of  the  world ;  still 
the  substance  does  not  exactly  resemble  the  product  of  this 
and  some  of  the  other  varieties  of  ornus. 

The  flowering  ash  is  a  tree  of  moderate  size,  growing 
from  twenty  to  twenty-five  feet  high,  and  is  a  native  of 
Sicily,  Calabria,  and  Apulia.  During  the  hot  months,  the 
juice  exudes  spontaneously  and  concretes  upon  the  bark ; 
and  to  assist  the  exudation,  incisions  are  made  transversely 
on  one  side  of  the  trunk.  These  incisions  are  repeated 
the  following  year,  and  thus  alternately  for  thirty  or  forty 
years.    Straws  or  clean  chips  are  sometimes  plaoed  so  as 
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to  receiTe  the  juice  which  concretes  upon  them.  It  yarieB 
in  appetnmoey  according  to  the  mode  of  collecting  it,  the 
nature  of  the  teason,  and  period  of  the  year.  The  heat 
comet  jfrom  Sicily.  The  yarieties  met  with  in  the  markets 
are  aepanted  into  three  aorta : 

lat.  Fiake  manna,  in  large  long  flattish  pieces  of  a  light 
coloor,  on  breaking  presenting  a  shilling  crystalline  ap- 
pearance. 

2d.  Common  manna  is  more  in  masses,  and  contains 
many  imparities ;  it  appears  to  be  a  mixture  of  portions  of 
flake  manna,  wiUi  a  more  liquid  substance  of  a  browner 
colour. 

3d.  Fat  manna  is  collected  later  in  the  season,  when 
the  weather  is  cooler,  and  there  is  more  rain.  It  is  less 
disposed  to  concrete,  and  therefore  flows  down  the  tree 
Into  hollows  or  receiyers  at  the  bottom.  It  is  soft  and 
yiscous,  and  of  a  light  brown  colour. 

Properties, — Manna  has  a  slieht  odour  and  a  sweet 
taste,  somewhat  nauseous  in  the  browner  kind.  It  melts 
with  heat.  When  pure  it  is  soluble  in  three  parts  of  cold, 
and  in  its  own  weight  of  boiling  water.  Alcohol  dissoWes 
it,  and  if  hot  alcohol  be  saturated  with  manna,  on  cooling, 
it  is  deposited  in  a  crystalline  form.  Fourcroy  and 
Yauquelui,  by  analysis,  discovered  in  it^ 

A  cryttalUzable  saccharine  principle  named  mmrniie^  amounting  to 
75  per  cent.;  tine  tugar;  yellow  nanteoas  matter,  on  which  the 
pnxging  depends ;  a  little  modlage. 

Manna  when  long  kept  and  exposed  to  heat  is  apt  to 
ferment.  It  is  the  sugar,  not  the  mannite,  which  under- 
goes fermentation.  The  darker  coloured  manna  is  most 
purgatiye. 

Medical  Properties, — A  mild  laxative  and  purgative,  and 
in  consequence  of  its  sweetness  is  a  very  good  adjunct  to 
more  powerful  medicines.  By  itself  it  is  a  fit  medicine 
only  for  young  children,  as  the  dose  to  purge  an  adult 
must  be  large,  and  then  would  cause  some  flatulence  and 
griping.  The  most  common  use  of  it  is  to  add  it  to  senna 
draughts. 

Dose, — For  a  child,  5i  to  ^iy, 
an  adult,  Jj  to  Jij. 

Prep. — Conf.  Gassise. 
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■ARASTA. 

Jrrom-rooi,  the  fKenlm  of  the  root-stock  of  Hakanta 
Abukdinacxa. 

This  plant  is  a  native  of  Sonth  America  and  the  West 
Indies,  where  it  is  ahundantly  coltiTated.  In  the  West 
Indies,  arrow-root  is  prepared  in  the  following  manner : 
The  rhizomes  are  dug  op  when  a  year  old,  washed  and 
beaten  into  a  pnlp,  and  thrown  into  water,  and  agitated, 
so  as  to  separate  the  amylaceous  from  the  fibrous  portion. 
The  fibres  are  removed  by  the  hand,  and  a  milky  liquid 
remains,  consisting  of  the  starch  suspended  in  the  water  ; 
this  is  then  strained  in  coarse  linen  and  allowed  to  stand, 
that  the  fsecula  may  subside,  which  is  collected,  again 
washed,  then  dried  in  the  sim.  This  substance  is  supposed 
to  be  procured  from  other  varieties  of  maranta,  and  also 
from  plants  of  different  natural  orders. 

ArroW'Voot  is  in  the  form  of  a  white  powder  or  small 
pulverulent  masses,  without  smell  or  taste.  It  is  pure 
starch,  like  that  procured  from  wheat  or  potatoes.  It  is 
said  to  be  often  adulterated  with  the  starch  of  the  latter, 
in  consequence  of  the  difference  of  expense.  The  fraud  is 
of  little  importance,  as  the  one  is  quite  as  good  as  the 
other,  unless  it  be  that  there  is  a  slightly  unpleasant  taste 
in  that  procured  from  the  potato. 

Medical  Properties.  —  Arrow-root  is  nutritious  and 
demulcent,  affording  a  light,  mild,  digestible  article  of  diet, 
well  fitted  for  the  sick  and  convalescent,  very  serviceable 
in  bowel  complaints  and  diseases  of  the  urinary  passages. 

It  is  much  used  during  the  weaning  of  infants,  or  when 
the  mother's  milk  is  deficient.  It  is  prepared  for  use  by 
dissolving  it  in  hot  water,  with  which  it  forms  a  thick 
gelatinous  liquid.  One  tablespoonful  is  sufficient  for  a 
pint  of  water.  It  should  be  first  made  into  a  paste  with 
cold  water,  then  the  boiling  water  may  be  gradually  poured 
upon  it,  and,  to  make  it  more  palatable,  sugar  or  lemon- 
juice  may  be  added.  For  children,  milk  is  generally 
employed  instead  of  water. 

MASUCHB. 

Mastich,  the  resin  of  Pistacia  LxKTiscns.  Mastick 
Tree. 
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'  ThU  it  a  tmall  tree  or  shrub,  a  native  of  countries 
bordering  on  the  Mediterranean.  The  drug  is  chiefly 
collected  in  the  island  of  Scio,  by  making  incisions  in  the 
tronk  and  nrineipal  branches,  firom  which  the  juice  exudes, 
and  either  luurdens  in  the  form  of  tears  upon  the  bark,  or 
drops  upon  the  ground  where  it  is  receiTed  upon  cloths, 
and  eoneretea  in  regular  masses;  the  tears  are  most 
esteemed. 

Mastich  is  almost  inodorous,  unless  rubbed*  or  heated, 
when  it  becomes  fragrant.  It  has  a  terebinthinate  taste. 
Alcohol  dissoWes  four  fifths  of  it,  leaving  a  viscid  sub- 
stance, which  is  brittle  when  dried,  and  to  which  the  name 
wuuHcm  has  been  applied.  It  swells  up  and  softens, 
aithongh  it  is  not  dissolved  in  alcohol.  It  is  quite  soluble 
.  in  ether  and  oil  of  turpentine,  not  in  any  degree  in  water. 
In  addition  to  the  resm  and  masticin,  mastic  appears  to 
contain  a  minute  quantity  of  volatile  oil. 

Medical  Properties. — Mastich  is  scarcely  used  now  as  a 
medicine.  Some  imagine  it  to  be  a  stimulating  expectorant 
and  diuretic,  and  occasionally  prescribe  it  m  gleet  and 
leucorrhoea ;  it  has  been  given  in  debility  of  the  stomach, 
and  haemoptysis  from  ulceratiou.  It  enters  into  the  com- 
position of  some  dinner  pills  as  they  are  called,  and  is 
supposed  to  act  merely  by  retarding  the  solubility  of  the 
other  substances  combined  with  it.  In  Turkey,  the  women 
chew  it,  to  preserve  the  gums,  and  to  sweeten  the  breath. 
An  alcoholic  solution  of  it  is  dropped  into  carious  teeth  by 
dentists,  or  the  substance  itself  is  softened  and  put  in,  and 
appears  sometimes  to  give  relief.  The  best  use  to  make  of 
it,  is  for  varnishes. 

Prep. — Tr.  Ammonise  composita. 

MEL. 

Hooey,  a  fluid  subsUnce,  collected  from  the  flowers,  and 
prepared  by  the  Apis  Melliftca,  Honey-bee. 

It  is  rather  uncertain  what  precise  part  the  body  of  the 
bee  plays  in  the  elaboration  of  honey.  The  elements  of  it 
no  doubt  are  collected  from  the  flowers,  and  probably 
assume  a  new  form,  by  passing  through  the  body  of  the 
insect.  Honey,  which  is  collected  from  hives  that  have 
never  swarmed,  is  called  virgin  honey.    The  best  is  that 
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which  is  allowed  to  drain  from  the  comh.  In  addition  to 
the  honey  of  our  own  coantry»  we  procure  it  largely  from 
France  and  Barhary. 

Honey  haa  a  peculiar  odour,  which  Tariea  with  the 
flowers  from  which  it  waa  collected,  and  a  sweet  slighdy 
aromatic  taste,  followed  hy  a  aenae  of  acrimony  in  the 
fauces.  Cold  water  disaolTca  it  readily :  alcohol  less  so. 
It  contains— 

CryttallizalSle  sogar ;  nncryttallizable  sugar;  an  aromatic  principle ; 
an  tdd ;  wax ;  mannite  (iccording  to  Giuboart). 

The  inferior  honey  contains  a  lam  proportion  of 
nncrystallizable  sugar  and  vegetable  add.  Honey  is  adul- 
terated sometimes  with  starch,  to  make  it  appear  whiter 
and  finer.  This  is  easily  detected  hj  water,  which  will 
dissolve  the  honey,  and  the  starch  wiU  (all  to  the  bottom, 
and  may  be  tested  by  a  solution  of  iodine. 

Medical  Properties. — Honey  is  used  in  medicine  chiefly 
to  sweeten  substances,  in  the  same  way  as  augar.  It  is 
rather  more  disposed  to  run  off  by  the  bowels.  Some  call 
it  a  detergent,  and  thua  use  it  in  the  Mel.  Roaae  and  Mel. 
Boracis. 

Prep,  —  Oxymel,  —  Oxym.  Scillse, — Mel  Rose, —  Mel 
Boracis. 

MENTHA  PIPEBITA* 

Pepper-fnint.    The  entire  herb. 

This  is  an  indigenous  plant,  with  a  perennial  root  and 
annual  stem.  It  flowers  about  July  and  August,  and  just 
before  flowering  should  be  cut  down  for  medical  use. 

The  herb  has  a  penetrating  strong  odour,  somewhat  like 
camphor,  and  a  warm  aromatic  pungent  camphorous  taste, 
attended  with  a  sensation  of  coolness  when  air  is  admitted 
into  the  mouth.  These  qualities  depend  upon  a  volatile 
oil,  which  may  be  collected  by  distillation.  The  oil  con- 
tains a  small  portion  of  camphor.  The  virtues  are  imparted 
freely  to  alcohol,  and,  in  a  minor  degree,  to  water. 

Medical  Properties. — Peppermint  is  one  of  the  best 
aromatic  stimulants,  antispasmodics,  and  carminatives.  It 
relieves  nausea,  spasmodic  pains  of  the  stomach  and 
bowels,  and  is  useful  to  cover  the  taste  of  some  unpleasant 
medicines.    It  may  be  used  in  infusion  or  a  spirituous 
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solntioii ;  bat  the  YoUtile  oil  is  most  coDTenient,  either 
alone  or  in  preparation. 

Frtp. — Aq.  Menth.  Pip.»— 01.  Menthse  Pip. 

MBHTHA  PULEGIini. 

This  iB  also  an  indigenous  plant,  possessing  a  strong 
odour  and  taste,  mnch  less  agreeable  than  the  former.  Its 
Tirtues  depend  upon  a  volatile  oil,  which  can  be  separated 
by  distillation. 

The  chief  and  only  difference  in  its  properties,  if  such 
there  be,  between  it  and  the  other  mints,  is,  that  it  appears 
to  have  a  sUght  action  as  an  emmenagogue,  and  with  this 
▼lew  it  is  sometimes  prescribed. 

Pre/i. — 01.  Pulegii, — ^Aqua  Pulegii. 

MEHTHA  TDUDIS. 

Spear-mini, 

This  is  likewise  an  indigenous  plant,  more  frequently 
found  than  the  other  species.  In  appearance  it  closely 
resembles  the  Peppermint,  but  may  be  distinguished  by 
the  flowers  being  arranged  more  in  the  form  of  a  spike, 
and  the  leaves  being  sessile ;  whereas  the  leaves  of  Pepper- 
mint are  petiolate. 

This  plant  owes  its  virtues  to  a  volatile  oil,  which  is  less 
pungent  than  that  of  Peppermint,  and  to  many  persons 
more  agreeable. 

Medical  Properties. — Similar  to  those  of  Peppermint. 
It  is  given  in  a  similar  manner,  and  in  similar  doses. 

Prep.  —  Aq.  Menth.  Vir.,  —  01.  Menth.  Vir.,  —  Sp. 
Menthee  Yiridis. 


The  bark  of  the  root  of  Daphne  Mbzeeeuic.   Mezereon. 

This  is  a  shrub,  which  is  indigenous,  growing  wild  in 
some  parts  of  the  country,  and  cultivated  in  almost  every 
garden.  It  seldom  exceeds  three  feet  in  height;  is  readily 
recognised  by  its  pretty  pink  flowers,  which  open  in  March, 
and  before  the  leaves  have  expanded  themselves.  The 
fruit  is  a  berry  of  a  red  colour  when  ripe,  oval,  and  con- 
taining a  single  seed.    Other  varieties  of  Daphne,  as  the 
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D;  LBureda  and  D.  Onidium,  are  considered  to  be  the 
Bources  of  the  drag  in  many  instancet. 

The  bark  of  the  root  ia  only  officinal  with  us ;  bnt  that 
of  the  stem  is  almost  equally  efficacious,  and  is  met  with 
in  the  shops  mixed  with  that  of  the  root.  The  berries  and 
leaves  possess  aUo  active*  properties,  and  the  former  have 
often  proved  fatal  to  children.  They  act  aa  a  powerful 
narcotico-acrid  poison. 

Mezereon  should  be  in  the  form  of  thin  strips,  about  an 
inch  broad,  partially  rolled  and  quilled,  covered  with  a  gray 
epidermis,  which  can  be  easily  separated.  When  fresh,  it 
has  a  nauseous  smell ;  but  when  dry,  is  almost  inodorous. 
Its  taste  at  first  sweetish,  is  afterwards  acrid,  and  highly 
irritating.  It  yields  its  virtues  to  water  by  boiling. 
Gmelin  and  Bar  discovered  in  Mezereon — 

An  acrid  retin,  aisociated  with  wax;  yellow  colouring  matter; 
reddiih-brown  extracti?e  matter;  uncrystaUizable  sugar;  gummj 
matter,  containing  azote;  woody  fibre ;  mialic  add,  and  malatei. 

In  addition  to  the  above,  chemists  have  discovered  n 
erystallizable  substance,  named  Daphnin,  which  has  an 
austere  bitter  taste.  This  is  not  the  active  matter  of 
Mezereon.  The  acrid  resin  is  the  powerful  ingredient ;  it 
is  procured  by  boiling  Mezereon  in  alcohol ;  on  cooling, 
wax  is  precipitated,  and  then  the  alcohol  is  to  be  distilled 
off.  The  residue  is  to  be  washed  with  water,  and  pure 
resin  remains.  This  is  of  a  very  dark  colour,  hard  and 
brittle,  and  of  an  exceedingly  acrid  and  permanent  taste. 

Medical  Properties. — The  fresh  bark  applied  to  the  skin 
is  capable  of  producing  vesication  ;  and,  for  thia  purpose, 
has  been  much  used  in  the  south  of  Europe.  The  dried 
bark,  moistened  with  vinegar,  is  used  occasionally  with  the 
same  intention,  but  is  not  very  certain  in  its  effects.  It 
has  been  introduced  into  ointments  to  irritate  blistered 
surfaces,  as  a  substitute  for  Unguentum  Sabinse. 

Internally  administered,  Mezereon  is  a  stimulant  deter- 
miniug  to  the  skin  and  kidneys.  It  is  also  considered  to 
be  an  alterative.  At  one  time  it  had  the  character  of 
being  antisjrphilitic,  and  is  still  used  for  secondary  symp- 
toms. Now  we  give  it  occasionally  in  skin  diseases, 
chronic  rheumatism,  and  scrofulous  affections.  The  de- 
coction has  been  used  as  a  gargle  in  atonic  disease  of  the 
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tbroai,  snd,  if  the  bark  be  masticated,  it  becomes  a  sialo- 
gogue.  It  is  rarely  given,  except  in  combination,  as  in  the 
compound  decoction  of  sarsapariUa. 
Dimem — 6r.  v  to  gr.  z. 

Of  the  decoction,  ^  to  ^ss. 

MOAI  SVCCUS. 

The  joice  of  the  fruit  of  Moaus  Nioba.  Mulberry  Tree, 

This  tree  is  supposed  to  be  a  native  of  Persia,  and  is 
now  extended  over  many  parts  of  the  world.  The  fruit 
only  is  officinal.  This  is  oval,  of  a  dark  reddish-purple 
colour.  It  consists  of  numerous  minute  berries  united 
together,  and  attached  to  a  common  receptacle,  each 
containing  a  single  seed,  the  succulent  envelope  of  which 
is  formed  by  the  calyx. 

It  is  inodorous,  has  a  sweet  mucilaginous  acidulous 
taste,  and  abounds  in  a  deep  red  juice.  The  acid  is  chiefly 
tartaric. 

Medical  Properties, — Mulberries  are  refrigerant  and  lax- 
ative, and  are  very  grateful  to  patients  suffering  from  fever. 
An  elegant  syrup  is  made  from  the  juice,  and  is  a  pleasant 
addition  to  gargles.  It  is  objectionable  on  account  of 
suffering  decomposition  very  readily,  from  the  mucilaginous 
matter  in  it.  Mulberries  are,  however,  much  more  em- 
ployed as  food  than  as  a  medicine. 

Prep, — Syr.  Mori. 

S  ACETAS.    {Vide  p.  32.) 


KOBPHLS  HTDBOCHLOBAS.  (Fsdep.33.) 
HOBBHUiE  OLEUIT. 

The  oil  obtained  from  the  liver  of  Oadus  Mobbhua. 
Cod^h, 

This  oil  is  procured  from  the  liver  of  the  cod-fish  by 
various  processes  ;  either  by  placing  the  liver  in  barrels, 
and  allowing  them  to  putrefy,  and  collecting  the  oil  which 
drains  away  from  them,  or  by  boiling  the  livers  in  water 
and  collecting  the  oil  which  floats  upon  the  surface,  assisted 
at  the  same  time  by  pressure. 

This  oil  as  found  in  the  shops  varies  considerably  in 
colour,  taste,   density,  and  composition.  *The  purest  is 

11  § 
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very  pale,  with  a  density  slightly  greater  than  that  of  oliTe 
oil.  It  is  essentially  an  oleate  and  margarate  of  glycerine, 
containing  traces  of  choleic  acid  or  biliary  matter,  butyric, 
acetic,  and  some  other  organic  acids,  iodine,  bromine,  a 
peculiar  matter  named  Gaduin,  with  alkaline  salts.  The 
tests  which  are  recommended  for  ascertaining  its  purity, 
appear  to  possess  little  or  no  value. 

Medical  Properties, — This  remedy,  now  in  great  repute, 
may  be  considered  to  be  alterative  and  tonic,  but  not  in 
the  sense  in  which  the  latter  term  is  used,  more  in  the 
liffht  of  a  nutritive  agent.  It  is  most  used  in  phthisis,  in 
which  its  benefit  is  best  marked,  by  apparently  checking 
the  progress  of  the  disease,  and  prolonging  life.  It  is 
supposed  to  act  chiefly  by  supplying  combustible  matter  to 
support  animal  heat,  and  some  believe  that  it  benefits  by 
the  small  trace  of  bromine  or  iodine  which  it  may  contain. 
It  is  also  found  useful  in  most  scrofulous  diseases,  and 
where  there  is  much  emaciation  of  the  body.  The  chief 
difficulty  in  its  administration  is  its  unpleasant  flavour  at 
first,  but  to  which  patients  soon  reconcile  themselves.  One 
of  the  most  palatable  modes  of  taking  it  is,  floated  upon 
common  orange  wine. 

Dose. — 5U  to  5J»  ^^^  ^^  ^*^' 

MOSCHTTS. 

Musk,  a  secretion  in  the  preputial  follicle  of  the  Mos- 
CHUS  MoscHiFERDs.     Musk  Deer, 

This  animal  is  an  inhabitant  of  the  central  mountainous 
districts  of  Asia,  extending  from  India  to  Siberia.  It  is 
exceedingly  timid,  and  is  hunted  generally  at  night.  The 
musk  is  contained  in  an  oval  hairy  projecting  sac,  found 
only  in  the  male,  situated  between  the  umbilicus  and  the 
prepuce.  It  is  lined  internally  by  a  smooth  membrane, 
which  is  corrugated  and  thrown  into  a  number  of  folds, 
forming  incomplete  partitions.  In  the  vigorous  adult 
animal  it  contains  six  drachms  of  musk ;  but  in  the  old, 
seldom  more  than  two ;  and  none  in  the  young.  It  is 
secreted  by  the  lining  membrane,  and  in  the  living  animal 
forms  a  consistent  mass.  At  first  it  is  probably  liquid, 
and  a  portion  is  occasionally  forced  out  by  the  animal. 

Musk  is  imported  from  China,  Calcutta,  and  Russia. 
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The  fint  it  the  beat  and  is  known  by  being  in  ronnder 
bags,  co?end  with  reddish-brown  hairs,  and  containing 
not  more  than  1^  drachm  to  two  drachms  of  musk,  large- 
grained,  darky  strong-scented,  and  having  an  ammoniacal 
odour. 

ProperHea. — ^The  odour  of  musk  is  so  diffusive  that  one 
part  communicates  its  odour  to  5000  parts  of  an  inodorous 
powder.  In  some  persons  it  occasions  headache  and  other 
disagreeable  symptoms.  The  taste  is  bitter,  disagreeable, 
and  somewhat  acrid.  It  is  inflammable,  leaving  a  light 
spongy  charcoal.  On  analysis,  it  yields  a  great  number  of 
proximate  principles,  which  are  ammonia,  stearin,  elain, 
cholesterin,  an  acid  oil  with  ammonia,  a  volatile  oil, 
muriates  of  ammonia,  potash,  and  lime,  gelatin,  albumen, 
fibrin,  carbonated  matter  soluble  in  water,  carbonate  and 
phosphate  of  lime,  hair  and  sand.  By  the  same  analysis 
it  yielded  47  per  cent,  of  volatile  matter,  chiefly  ammonia. 
Other  chemists  have  found  a  less  quantity.  This  however 
varies,  as  well  as  the  solubility  in  different  menstrua.  From 
50  to  70  parts  per  cent,  are  soluble  in  water,  and  from  25 
to  62  in  alcohol.  Sulphuric  ether  is  a  good  solvent :  the 
watery  infusion  has  a  reddish-brown  colour,  a  strong 
odour,  and  an  acid  reaction.  Potash  added  to  musk,  dis- 
engages ammonia.  If  carefully  preserved  in  bottles,  musk 
retains  all  its  virtues  for  a  very  long  period. 

Musk  is  very  often  adulterated,  in  consequence  of  its 
high  price.  For  this  purpose  dried  blood  is  much  used, 
also  sand,  lead,  iron-filings,  hair,  animal  membrane,  wax, 
benzoin,  storax,  asphaltum,  and  many  other  substances,  so 
blended  with  real  musk  that  the  odour  does  not  appear 
altered.  Musk,  which  bums  with  difficulty,  has  a  feeble 
odour,  a  colour  either  pale  or  deep  black,  feels  gritty  to  the 
fingers,  is  very  moist,  or  contains  other  obvious  impurities, 
should  be  rejected. 

Medical  Properties. — Musk  is  stimulant  and  antispas- 
modic, increasing  the  action  of  the  heart  and  appearing  to 
rouse  the  nervous  energy  without  producing  any  marked 
cerebral  symptoms.  It  relaxes  spasm  in  some  cases  in  a 
decided  manner  :  the  diseases  in  which  it  is  most  properly 
given,  are  those  in  which  there  is  a  prostrate  condition  of 
the  system,  with  great  nervous  agitation  or  irregular 
muscular  action;    such  as  low  typhus,    with    subsultus 
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tendiDum ;  treibors  and  singaltas.  It  has  been  found 
niefol  in  gout  in  the  stomach,  and  other  spasms  of  that 
organ ;  in  *  obstinate  hiccough,  convolsions  of  children 
depending  upon  disorder  of  the  intestines,  tetanus  in  hirge 
doses,  epilepsy;  hysteria,  asthma,  pertussis,  cholera,  and 
eolic. 

The  high  price  of  the  substance  precludes  its  free  and 
general  use,  even  admitting  that  it  has  powerful  virtues. 
It  may  be  given  in  substance  in  the  form  of  pill,  or  in 
Biixture  suspended  by  mucilage,  or  in  the  form  of 
tincture. 

Dose, — Gr.  x  to  gr.  zx. 

Of  the  mixture,  5j- 

Prep. — Mist.  Moschi. 

HxrcnHA. 

The  hairs  on  the  pods  of  Mucuna  Fruriens.  Cowhage, 
This  plant  has  an  herbaceous  annual  stem,  and  a  perennial 
root.  It  entwines  itself  upon  trees  in  its  neighbourhood. 
It  grows  both  in  the  East  and  West  Indies.  The  fruit  is 
a  coriaceous  pod,  shaped  like  the  italic  letter  S^  about  four 
inches  long,  and  covered  with  brown  bristly  hair«,  which 
easily  separate,  and  stick  to  the  fingers  when  handled, 
causing  a  most  intolerable  itching.  The  pod  only,  covered 
with  the  hairs,  is  imported.  In  some  Pharmacopoeias  the 
plant  is  described  as  a  variety  of  Dolichos,  in  others,  of 
Stizolobium. 

Medical  Properties, — Cowhage  is  only  used  as  an  anthel- 
mintic, for  the  removal  of  either  tsenia,  lumbricns  teres, 
or  Ascandes.  Its  action  is  purely  mechanical,  and  it  is 
remarkable  that  it  does  nt9t  irritate  or  inflame  the  mucous 
membrane  of  the  bowels.  The  spiculee  pierce  the  worms, 
and  either  kill  them  or  cause  them  to  be  detached  from 
their  nidus  in  the  mucus.  An  objection  raised  against  it 
is,  that  it  causes  intolerable  irritation  about  the  anus  .and 
fauces.  This  I  cannot  subscribe  to,  as  I  have  known  many 
cases  in  which  cowhage  has  been  given  without  any  com- 
plaint of  the  kind  being  made.  There  may  be  a  Httle 
tickling  in  the  fauces,  which  can  be  removed  by  eating 
some  bread  and  drinking  some  mucilaginous  liquid.  The 
mode  of  giving  it  is  to  mix  up  the  hairs  pretty  thickly 
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with  treade  or  syrap,  and  to  let  the  patient  (if  a  child) 
take  a  teatpoonful  of  it  every  morDing :  and  an  adult  may 
take  a  tablespoonfal :  a  purgative  should  he  administered 
every  third  day.  It  has  been  suggested,  rather  ahsurdly, 
to  rub  cowhage  on  the  body  in  poisoning  by  opium,  to 
rouse  the  patient.  This  operation  would  be  too  disagree- 
able to  the  attendants  to  admit  of  being  practised. 
Doae, — Gr.  v  to  gr.  x. 

KTRISTICA  ET  HTBISTICiE  OLEUK. 

The  Nutmeg,  the  kernel  of  Myristica  Moschata,  and 
the  oil  expressed  from  the  Nutmeg, 

The  nutmeg-tree  has  a  very  handsome  appearance, 
somewhat  resembling  the  orange-tree,  and  grows  to  a 
height  of  25  to  30  feet.  The  fruit,  which  is  officinal,  is 
round  or  oval :  of  the  size  of  a  small  peach,  with  a  smooth 
surface,  at  first  green  ;  when  ripe,  yellow,  and  marked 
with  a  longitudinal  furrow.  This  opens  and  separates 
into  two  portions,  disclosing  a  yellowish-red  reticulated 
membrane  or  arillus,  commonly  called  macey  closely  in- 
vesting a  brown  shining  shell,  which  contains  the  kernel 
or  nutmeg.  There  are  several  varieties  of  it  cultivated  in 
the  East  Indies. 

This  tree  is  a  native  of  the  Moluccas,  and  is  abundant 
in  the  group  named  Banda  Islands.  It  is  now  cultivated 
at  Sumatra,  Java,  Penang,  and  some  other  parts  of  the 
East  Indies ;  and  has  also  been  introduced  into  the  Isle 
of  France  and  Bourbon,  and  some  of  the  West  Indian 
islands. 

In  the  Moluccas,  there  are  three  gatherings  or  crops  of 
nutmegs  in  the  year.  When  the  fruit  is  gathered  by  the 
hand,  the  outer  part  is  removed  and  rejected  as  useless ; 
the  mace  is  then  separated,  flattened,  and  dried  in  the 
sun,  and  subsequently  sprinkled  with  salt-water,  to  assist 
in  its  preservation.  The  nuts  are  dried  in  the  sun  or  by 
ovens,  till  the  kernels  rattle  in  the  shell.  They  are  then 
broken  open,  and  the  kernels  having  been  removed  are 
steeped  iu  a  mixture  of  lime  and  water,  probably  to 
preserve  them  from  the  attack  of  worms ;  then  cleaned, 
and  subsequently  packed  in  chests  or  casks  for  exporta- 
tion. 
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mlid  on  cooling,  and  is  commonly,  although 

«— --     .'    g^ed  oil  of  fluic^.      It  is  a  mixture  of  fixed 

■•J* '^11,^-,  ore  aometimes  deteriorated  by  having  been 
i.J|!d  aod  punctured  to  extract  the  volatile  oil,  which  can 
Jj*V^j  without  any  viMible  change  in  the  appearance  of 
^  iorfaee.  Thin  in  called  sweating  them.  They  should 
Urn  rejected  when  liglit,  of  a  feeble  taste  and  smell,  or  worm- 

cftteD* 

Mace  has  a  taste  and  odour  very  like  nutmeg.  It  con- 
tains a  volatile  nnd  fixed  oil,  a  large  quantity  of  gummy 
matter,  like  iiinidine  and  gum,  and  a  small  quantity  of 
ligniii ;  the  bcHt  mace  is  not  brittle,  should  be  rather  dark 
coloured,  mid  linve  a  Rtrong  pmell  and  taste. 

Mfiiirui  Proper  ties. — The  nutmog  is  principally  used  as 
an  aromatic,  hut  it  ponKCftses  at  the  same  time  narcotic 
qunlitiei.  In  Inrgc  dones  it  causes  stupor  and  delirium, 
and  niNfH  arc  recorded  where  it  is  thought  to  have  produced 
a  (It  of  n()(»|)lexy,  consequently  it  should  be  avoided  by 
pcrHons  who  have  any  tendency  to  that  disease.     It  is  used 
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to  coyer  the  taste  of  other  medicines,  and  more  freely  as 
an  agreeable  addition  to  farinaceous  food  or  drinks,  in 
caaes  of  laogaid  appetite  or  delicate  stomach.  It  is  reduced 
to  powder,  by  grating,  for  common  use.  The  properties 
of  mace  are  similar. 

Do9e, — Gr.  y  to  gr.  xx. 

Of  Tolatile  oil,  three  to  five  drops. 

Prep, — Conf.  Aromat., — Sp.  Amm.  Arom., — Tinct.  Lav. 
comp.,— Sp.  Myristicse, — 01.  Myristicse, — Empl.  Picis. 

MTBKSA. 

The  Gum  Resin  of  Balsamodendron  Mybbha.  Myrrh 
Tree. 

The  tree  from  which  Myrrh  was  procured  for  a  long 
time  was  unknown  :  we  are  indebted  tor  a  knowledge  of  it 
to  Ehrenberg,  who  found  it  growing  in  Arabia  Felix,  and 
found  upon  it  the  Gum-Resin.  The  tree  also  grows  in 
Abyssinia.  It  is  rather  of  a  small  size,  covered  with  a 
greyish  bark,  from  which  the  myrrh  exudes. 

The  varieties  of  myrrh  in  the  market  are  known  as 
East  Indian  and  Turkey.  The  former  is  conveyed  to  India 
from  Abyssinia,  the  latter  finds  its  way  through  Egypt,  and 
is  by  far  the  best. 

Properties, — Myrrh  is  in  irregular  shaped  pieces,  some- 
times in  tears,  of  a  reddish-brown  colour,  translucent  when 
very  good,  of  a  peculiar  strong  aromatic  odour,  and  a  bitter 
aromatic  taste.  It  is  brittle  and  pulverizable ;  it  is  partially 
soluble  in  water,  alcohol,  and  ether :  according  to  the 
analysis  of  Brandcs,  100  parts  of  myrrh  contain — 


Of  volatile  oil        .        .        . 
Soft  bitter  resin,  soluble  in  ether 
Tasteless  resin  insoluble  in  ether 
Gum,  with  traces  of  salts 
Bassorin        .... 
Besides  salts  of  potash  and  lime,  water, 


2-60 
22-24 

5-56 
54-38 

9-30 


nd  impurities. 


The  volatile  oil  can  be  obtained  separate  by  distillation, 
and  carries  with  it  most  of  the  aroma  of  myrrh. 

Medical  Properties, — Myrrh  is  stimulant  and  tonic,  and 
is  considered  by  some  to  be  expectorant,  antispasmodic 
and  emmenagogue ;  whatever  be  its  virtues  nobody  gives 
it  alone.      It  is  always  associated  with  other  medicines. 
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either  to  moderate  or  assist  their  action,  such  as  preparationi 
of  iron  or  aloes.  The  diseases  in  which  it  has  been  most 
given,  are  phthisis,  chronic  catarrh,  bronchitis,  and  asthma, 
and  pectoral  affections  generally,  where  mucus  is  secreted 
and  there  is  insufficient  power  to  expel  it»  chlorosis,  and 
amenorrhoca.  It  is  a  good  application  to  spongy  gums  in 
the  form  of  tooth-powder,  or  the  solution  as  a  wash  for 
tliem.  Myrrh  may  be  given  in  substance  or  tincture  or 
suspended  in  mixtures  by  mucilage. 

The  tincture  of  myrrh  of  the  Pharmacopoeia  is  .made 
with  rectified  spirit,  and  consequently  holds  the  resin  and 
oil  in  solution  ;  when  this  is  added  to  water  it  makes  a 
turbid  liquid,  and  by  degrees  most  of  the  myrrh  is  sepa- 
rated. This  tincture  is  an  agreeable  addition  to  liquids  for 
gargles. 

l)o8e, — Gr.  V  to  gr.  xv. 

Prep. — Tinct.  Aloes  c, — Mist.  Ferri  comp.,— Pil.  Al. 
c.  Myrrh, — Pil.  Ferri  c, — Pil.  Rhei  c, — P.  Galb.  c. 

irUX  VOMICA. 

The  seeds  of  Stbychnos  Nux  Vomica. 

The  tree  ia  of  a  moderate  aiie,   a  native  of  the  East 

Indies,  growing  in  Malabar,  Ceylon,  and  manv  other  parU. 

The  wood  and  root  arc  very  bitter,  and  are  used  in  India 

fbr  the  cure  of  intermittents.     The  fruit  is  a  round  berry 

of  the  sise  of  an  orange,  covered  with  a  smooth  vellow 

rind,  and  containing  within,  a  soft  pulp,  and  several  seeds 

The  seeds  only  are  officinal  with  us.    These  seeds  are  flat' 

circular,  somewhat  like  buttons,  nearly  an  inch  in  diameter' 

With  a  velvety  covering  of  very  delicate  fibres  attached  to 

a  fragile  coating,  which  invests  the  interior   nucleus  or 

kernel.     They  are  very  hard,  requiring  to  be  rasped  be' 

fore  they  can  be  powdered.    Their  test!  is  intenseirbitter 

They  impart  their  virtues  to  water  and  alcohoT     irnux 

ramed\  SL^nd^"^"^^  '^^^^7^^^  two  alk'So^ 

vellow  colouring  mln  ^^'^-i  ""^^^^  constituents  are 

the  alkaloids.  ^  ^^^^^'^  principles  are 

Strychnia  is  found  not  only  in  this  nut,  but  likewise  in 
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the  bctn  of  8L  Ignttius,  which  coDtains  it  in  a  much  larger 
proportioii,  aad  unmixed  with  bmcia.  This  substance 
crjatalliaas  in  prisms,  is  permanent  in  the  air,  inodorous, 
but  ezcesnreljr  bitter,  so  much  so  that  it  communicates  a 
decided  bitterness  to  600,000  parts  of  water.  It  is  soluble 
in  7000  parU  of  water  at  50  and  2500  of  boiling  water. 
Alcohol  dissolves  it  sparingly  when  cold,  ft^ly  when 
heated.  Its  ultimate  elements  are  0^,  H^,  N^,  and 
C«=:334. 

Stiychnia  is  very  rarely  found  perfectly  pure,  in  which 
state  it  is  not  coloured  by  nitric  acid.  The  strychnia 
usually  sold  is  turned  yellow  by  this  acid,  but  brucia  acted 
upon  by  nitric  acid  yields  a  rich  deep  red  colour.  From 
the  researches  of  Dr.  Tuss,  it  would  appear  that  bmcia  is 
not  a  distinct  alkaloid,  but  rather  a  combination  of 
strychnia  with  resin,  which  is  the  cause  of  the  red 
colour,  with  the  hitric  acid.     Its  usual  formula,  however, 

• 

C^  H*  N»  0^  Liebig. 

Medical  ProperHea, — Nux  vomica,  and  of  course  strych- 
nia are  tonic  and  stimnlant,  showing  their  effects  most  on 
the  nervous  system,  especially  the  motor  nerves  of  the 
spinal  chord.  In  large  doses  it  is  a  very  powerful  poison, 
and  therefore  requires  in  all  cases  to  be  administered  with 
great  caution.  The  diseases  in  which  it  is  given  are 
paralysis,  inter  mi  ttents,  chorea,  epilepsy,  dyspepsia,  dysen- 
tery, mania,  and  hypochondriasis.  The  diseased  state  in 
which  it  is  most  hkelj  to  do  good  is  paralysis,  and  par- 
ticularly when  it  is  of  a  partial  character  and  not  imme- 
diately depending  upon  the  brain,  as  paraplegia,  and  the 
palsy,  which  attacks  the  arms  of  those  persons  who  work 
with  lead,  as  painters  and  others.  It  does  not  appear  to 
act  much  on  the  brain.  When  it  is  taken  by  a  paralytic 
person,  and  begins  to  produce  an  effect,  a  sensation  of 
tingling,  heat,  and  pricking  is  felt  in  the  paralysed  part, 
and  the  musdes  contract  involuntarily,  producing  a  kind 
of  subsultus  tendinum ;  whilst  this  is  going  on,  the 
healthy  parts  may  not  be,  and  usually  are  not,  in  any 
degree  affected:  having  arrived  at  this  point,  we  must 
desist  from  increasing  the  dose,  and  indeed  rather  diminish 
it.     Should  its  use  be   discontinued,   and  subsequently 
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resumed,  we  most  recommence  with  the  small  doses,  and 
not  with  those  the  patient  took  when  he  left  it  off.  By 
not  attending  to  this,  some  persons  have  lost  their  lives. 
In  larger  doses  it  causes  tetanic  contractions  of  the 
muscles  of  the  hody,  and  hy  affecting  those  of  respira- 
tion, prevents  the  changes  of  the  hlood,  and  asphyxia  and 
death  ensue. 

Some  have  explained  its  fatal  operation,  hy  stating  that 
it  exhausts  the  irritability  of  the  heart,  but  this  is  not 
borne  out  by  facts ;  others  imagine  that  it  partly  kills  by 
contracting  the  small  branches  of  the  arteries,  and  thus 
overloading  the  heart :  whenever  it  occasions  a  constric- 
tion of  the  abdomen,  tightness  of  the  chest,  heat  in  the 
stomach,  and  violent  spasmodic  contraction  of  muscles,  a 
brisk  purgative  should  be  given,  and  the  medicine  be 
discontinued  for  a  day  or  two.  Paralysis  of  the  bladder, 
incontinence  of  urine  from  paralysis  of  the  sphincter,  and 
amaurosis,  are  said  to  have  been  often  relieved  by  it. 

Nux  vomica  may  be  used  in  the  form  of  powder  or 
the  alcoholic  extract  prepared  from  it,  or  strychnia,  which 
act  in  a  similar  manner,  but  is  by  far  more  powerful. 

Dose. — Of  the  powder,  gr.  iij,  to  be  gradually  increased. 
Of  the  extract,  gr.  i  to  gr.  ij. 
Of  strychnia,  gr.  ^^^th,  to  be  very  cautiously 
increased.     It  can  seldom  be  given  in  more 
than  i-grain  doses. 

Brucia  acts  in  a  very  similar  manner  to  strychnia,  but  is 
much  less  active.  It  is  estimated  that  twelve  grains  are 
only  equal  to  one  grain  of  strychnia,  so  that  about  a  grain 
may  be  given  for  a  dose. 

Prep. — Strychnia, — Extr.  Nucis  Vomicae. 

OLIViB  OLEUM. 

The  oil  expressed  from  the  drupes  of  the  Olea  EuROPiEA. 
Olive  tree. 

This  tree  is  a  native  of  the  Levant  and  south  of  Europe, 
where  it  is  most  abundantly  cultivated,  forming  groves 
which  have  been  much  celebrated  by  poets  and  historians. 
It  grows  to  a  height  of  from  15  to  20  feet,  bearing  fruit 
at  the  second  year  of  its  growth,  and  will  continue  to  do 
so  for  at  least  one  hundred  years.    The  fruit,  the  portion 
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for  which  the  oliye  tree  is  cultivated,  is  a  smooth  oval 
drupe,  of  a  green  or  violet  colour,  with  a  fleshy  pericarp, 
and  a  very  hard  nut  of  a  similar  shape. 

In  the  state  in  which  the  fruit  is  first  gathered,  it  is 
exceedingly  acrid;  hut  when  macerated  in  water,  or  an 
alkaline  solution,  and  afterwards  put  into  a  solution  of 
common  salt,  it  becomes  mild  and  a  pleasant  article  of 
diet.  The  pericarp  abounds  in  a  fixed  oil,  which  cocsti- 
ttttes  its  greatest  value.  The  oil  is  procured  by  bruising 
the  olivea  in  a  mill,  and  then  submitting  them  to  pressure. 
The  beat  ofl,  called  virgin  oil,  is  obtained  from  the  frmit 
before  it  is  ripe,  and  immediately  pressed.  It  is  known  by 
its  greemsh  hue.  The  common  ordinary  oil  is  procured 
firom  very  ripe  olives,  or  from  those  which  have  afforded 
the  virgin  oil.  The  commonest  oil  is  from  fruit  which 
has  been  thrown  into  heaps,  and  allowed  to  ferment  for 
several  days,  or  firom  the  residue  left  after  obtaining  the 
better  oil,  broken  up,  exposed  to  fermentation,  and  again 
pressed.  The  best  oU  is  brought  from  the  south  of  France, 
though,  to  the  oil  generally,  we  apply  the  term  Florence 
oil. 

Good  olive  oil  has  scarcely  any  sraeH,  but  a  bland,  rather 
sweet  taste.  It  is  lighter  than  water,  begins  to  concrete  at 
38  F.  At  32  F.  the  margarine  is  solid,  and  the  elain  may 
be  separated  by  pressure,  or  by  the  action  of  alcohol, 
which  will  dissolve  it,  and  leave  the  concrete  principle. 

When  exposed  to  the  air,  it  is  apt  to  become  rancid,  and 
acquires  a  disagreeable  smelly  a  sharp  taste,  thicker  con- 
sistence, and  a  deeper  colour ;  and  the  change  is  promoted 
by  heat. 

Medical  Properties, — ^Olive  oil  is  nutritious  and  mildly 
laxative,  and  is  given  sometimes  in  cases  of  irritable  in- 
testines, where  more  active  remedies  cannot  be  given,  and 
sometimes  as  a  substitute,  although  mild,  for  castor  oil.  It 
is  useful  where  strong  alkalies  have  been  taken  as  poisons, 
by  forming  a  soapy  and  comparatively  inert  compound.  It 
has  been  recommended  for  worms,  which  it  is  imagined  to 
destroy,  as  it  does  insects,  by  blocking  up  the  respiratory 
pores,  and  is  a  common  ingredient  in  laxative  enemata.  It 
is  much  used  externally  to  sheath  irritated  surfaces  from 
the  action  of  the  air,  and  is  employed  as  a  vehicle  or 
dilaent  for  more  active  substances.    The  most  extensive 
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use  made  of  it  is,  in  pharmacy,  as  a  constituent  of  lini- 
ments, ointments,  cerates,  and  plasters. 
Dose. — As  a  laxative,  one  to  two  oances. 

OPIUK. 

The  inspissated  jaice  of  the  unripe  capsule  of  the 
Papaver  Somniperum. 

This  plant  is  presumed  to  be  a  native  of  Asia,  but  is  now 
cultivated  in  Europe,  even  in  our  own  country.  There 
are  two  varieties  which  afford  opium,  known  as  the  white 
and  black  poppy.  The  plant  is  annual  and  herbaceous, 
with  a  smooth  stem,  rising  to  a  height  of  three  feet,  and, 
in  favorable  situations,  still  more.  The  flowers  are  large 
and  polypetalous,  the  calyx  is  disepalous,  the  leaves  large, 
ovate,  sessile,  and  irregularly  dentate.  The  seed  vessel  is 
a  capsule,  which  is  smooth,  glaucous,  of  a  rounded  form, 
about  two  inches  in  diameter,  somewhat  flattened  at  the 
top  and  bottom,  crowned  with  the  persistent  stigma,  the 
diverging  segments  of  which  are  arranged  in  a  circle  upon 
the  summit.  It  contains  numerous  white  seeds,  which, 
when  ripe,  escape  through  small  openings  beneath  the 
stigma.  In  the  black  poppy,  the  seeds  are  of  a  darker 
colour. 

All  parts  of  the  fresh  poppy  yield  a  white  milky  juice, 
which,  however,  does  not  contain  the  active  principles  of 
the  opium.  It  is  the  capsule  which  yields  the  juice,  in 
which  the  virtues  of  the  plant  reside.  The  dry  capsule 
retains  only  a  small  portion  of  active  matter,  still  sufiicient 
to  cause  them  to  be  used  medicinally.  The  seeds  are 
destitute  of  narcotic  qualities,  and  are  even  used  as  an 
article  of  food.  They  abound  with  a  bland  oil,  which 
may  be  separated  by  pressure, '  and  may  be  used  for  the 
same  purposes  as  olive  oil.  It  is  much  in  use  in  France, 
where  the  plant,  in  some  departments,  is  cultivated  for  its 
seeds  alone.  The  poppy  does  not  appear  to  elaborate  its 
potent  principles  before  a  certain  period  of  its  growth,  for 
we  are  told  that  in  Persia  the  young  plant  is  often  used  as 
t  mild  pot-herb.  For  the  production  of  opium,  it  is 
cultivated  most  extensively  in  Turkey,  Egypt,  Persia,  and 
India. 

Opium  is  procured  in  the  following  manner^  which 
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resemUes  the  process  employed  irom  the  remotest  periods 
in  vhtch  the  use  of  this  drag  is  mentioned.  The  unripe 
capsules,  about  half-grown,  are  selected  for  the  purpose.  In 
the  erening,  about  sun-set,  longitudinal  and  oblique  super- 
ficial incisions  are  made  in  the  capsule,  by  an  instrument 
which  can  only  cut  to  a  certain  depth ;  during  the  night 
the  juice  exudes,  and  is  scraped  off  in  the  morning,  and 
put  into  proper  receivers,  in  which  it  is  exposed  to  the 
sun  to  concrete,  and  when  sufficiently  inspissated  is  worked 
into  masses  by  the  hand,  and  covered  with  the  leaves  of  a 
variety  of  dock,  or  of  Uie  tobacco  plant.  The  incisions 
are  repeated  upon  the  same  capsules  several  times  in  the 
course  of  a  fortnight,  till  the  whole  of  it  has  been  scarified. 
The  evening  is  sdected  to  favour  the  exudation,  for  the 
heat  of  the  sun  in  the  day  would  soon  dry  up  the  juice, 
and  naturally  impede  its  escape.  In  this  manner,  opium, 
of  an  excellent  quality,  has  been  procured  in  our  own 
country  and  France ;  and  from  the  analysis  made  of  it, 
might  be  used  with  equal  effect  and  in  not  much  smaller 
doses.  The  growth  of  it  has  been  discontinued  in  con- 
sequence of  the  difficulty  experienced  in  its  sale,  solely  by 
virtue  of  foolish  prejudice.  Another  mode  of  obtaining 
opium  is  reported  to  have  been,  that  of  bruising  the  unripe 
capsules,  expressing  the  juice  and  evaporating  it  to  a 
proper  consistence.  Such  a  preparation  has  not  more 
than  half  the  strength  of  our  general  specimens  of  opium. 

We  obtain  our  supply  of  opium  principally  from  Turkey 
and  Egypt,  in  a  very  limited  extent  from  Persia  and  India. 
Moat  of  the  Indian  opium  is  consumed  by  its  inhabitants 
or  exported  to  China,  where  it  finds  a  ready  market. 
Turkey  opium  is  raised  chiefly  in  the  province  of  Anatolia, 
and  is  shipped  from  Smyrna.  It  comes  to  us  in  masses  of 
an  irregular  size  and  form,  more  or  less  flattened,  covered 
with  leaves  and  the  reddish  capsules  of  a  species  of  rumex. 
According  to  Dr.  A.  T.  Thompson,  nearly  one  fourth  of 
opium  consists  of  impurities,  amongst  which  we  find  sand, 
ashes,  the  seeds  of  plants,  the  extracts  of  poppy,  glycyr- 
rhiza  glabra,  and  chelidonium  glaucum,  gum,  tragacanth, 
small  stones,  minute  pieces  of  lead  or  other  metals. 

The  varieties  of  Turkey  opium,  described  by  Guibourt, 
are  the  Smyrna,  Ckmstantiwmle,  and  Egyptian, 

Smyrna  opium  is  in  variable  sized  masses,  much  flattened 
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from  the  origiDal  softness,  covered  with  seeds  of  a  rumez ; 
becoming  black  and  dry  in  the  air ;  of  a  strong  odour.  It 
is  most  esteemed,  but  is  liable  to  be  mixed  with  a  kind  of 
opium  in  balls  or  round  masses,  which  are  hard  and  of  an 
inferior  quality. 

Constantinople  opium  is  in  small,  flattened,  somewhat 
regular  lumps,  from  two  to  two  and  a  half  inches  in 
diameter,  always  covered  with  poppy  leaf,  the  middle 
nerve  of  which  marks  the  middle  of  the  mass.  Its  odour 
is  weaker  than  in  the  former  variety.  It  blackens  and 
dries  in  the  air. 

Egyptian  opium  is  in  regular  masses,  somewhat  larger 
than  the  former,  bearing  the  impress  of  having  been 
carefully  moulded.  It  is  covered  with  the  vestiges  of  a 
leaf.  It  is  distinguished  by  its  redder  colour,  its  weaker 
odour,  and  by  softening  instead  of  drying  in  the  air.  It 
has  a  shining  surface,  and  is  somewhat  adhesive  to  the 
fingers.  Notwithstanding  the  high  authority  for  the 
above  characters  of  distinction,  implicit  reliance  cannot  be 
placed  in  them.  Opium  varies  considerably  in  appearance, 
at  different  periods,  and  will  be  found  very  often  not  to 
correspond  with  the  description  given  of  it. 

Good  opium  has  a  peculiar  strong  narcotic  odour,  and 
a  powerful  acrid  taste.  When  long  chewed  it  excites  a 
tingling  of  the  lips  and  mouth,  and  a  flow  of  saliva,  and 
may  even  blister  the  mouth  in  those  not  accustomed  to  it. 
Its  colour  is  reddish  brown;  in  the  centre,  when  soft, 
nearly  fawn  coloured.  Its  texture  should  be  compact  and 
uniform.  It  readily  inflames,  if  applied  to  a  lighted  paper. 
It  is  partially  soluble  in  water,  akohol,  ether,  acetic  acid, 
wine,  or  lemon  juice,  to  which  it  imparts  a  deep  brown 
colour.  Triturated  with  hot  water,  five  parts  in  twelve 
are  dissolved,  six  suspended,  and  one  not  affected.  Cold 
water  will  take  up  about  twelve  parts  in  sixteen,  but  these 
proportions  will  be  found  to  vary  in  different  specimens. 

The  discovery  of  most  of  the  proximate  and  active 
principles  of  opium  has  not  been  long  made ;  and  even  in 
the  present  day,  it  is  highly  probable  that  some  still 
remain  unknown,  to  be  detected  hereafter,  by  the  further 
progress  of  chemistry.     Opium  is  said  now  to  contain — 

Morphia;  codeia;  thebsis;  paramorphis ;  pseodomorphia :  naroo- 
tine;  nsrceine;  meconine;   mecoaic  add;  gum;  renn;  extiactiTe; 
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a  fixed  oH;  eaontdioae;  odorous  matter;  woody  matter;  several  salts, 
as  of  lime,  potash,  Ac 

The  moBt  important  and  valuable  of  these  principles  is 
morphia. 

Morphia  exists  in  opium  in  combination  with  meconic 
acid,  and  possibly  sulphuric,  which  give  it  solubility.  It 
may  be  procured  by  the  process  ordered  in  the  London 
Pharmacopceia.  It  is  in  the  form  of  transparent  crystals, 
is  almost  insoluble  in  ether,  most  soluble  in  hot  alcohol, 
which  takes  up  ^th  of  its  weight.  It  is  soluble  in  the 
fixed  and  rolatue  oils,  a  solution  of  potash  and  soda,  and 
many  of  the  acids.    It  is  composed  of — 

Formula  C**  H»>  N0«  s  292. 

The  crystallized  morphia  contains  two  equivalents  of 
water. 

The  tests  of  morphia  are  the  following : 

Nitric  acid  turns  it  of  a  red  colour,  afterwards  yellow. 

Iodic  aeidy  being  added  to  morphia,  is  decomposed  ;  the 
mixture  becomes  brown  by  the  disengagement  of  some 
iodine,  which  will  form  the  characteristic  blue  colour  by 
the  addition  of  starch.  No  other  alkaloid  will  decompose 
iodic  acid,  setting  free  the  iodine. 

SeaqvicMoridc  0/ iron  turns  morphia  and  its  neutral  salts 
of  a  blue  colour. 

Many  other  tests  are  spoken  of  by  authors,  but  are  too 
uncertain  in  their  indications  to  be  of  much  value.  Pure 
morphia  is  not  used  medicinally,  in  consequence  of  its 
insolubility  in  water.  If  it  meets  with  acids  in  the  stomach, 
it  will  be  dissolved,  and  thus  be  powerful  in  its  action. 
It  is  moat  used  in  combination  with  hydrochloric  and  acetic 
add ;  the  quantity  of  morphia  in  opium  is  said  to  be  nearly 
10  per  cent.,  but  according  to  Brande,  one  pound  of  opium 
will  yield  500  ffrains  of  morphia,  whilst  others  state  that 
only  about  7  drachms  of  morphia  are  contained  in  the 
pound. 

Mceonic  acid  exists  in  the  poppy  only,  partly  in  combi- 
mition  with  morphia,  partly  in  a  free  state.  It  is  procured 
from  the  meconate  of  magnesia,  formed  by  adding  magnesia 
to  a  solution  of  opium.  This  meconate  is  decomposed  by 
a  soluble  salt  of  baryta  or  lead,  and  meconic  acid  is 
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sqMnted  from  the  lead  hj  hydrotnlphiinc  acid,  and  from 
banrU  bj  sulpharic  add. 
Of  crjsUllised  meconic 


Formok  C>«  H0*\  3  HO  +  6  Ha 

Id  a  pore  free  state,  meconic  acid  b  in  tlie  form  of  white 
micaceoQt  scales.  It  is  solable  in  water  and  alcohol. 
It  is  decomposed  by  hot  water,  and  is  conrerted  into 
metameconic  add ;  and  hj  drj  beat  la  turned  into  pjro- 
meconic  add.  It  is  inert,  and,  of  conrae,  is  not  used 
medicinally.    The  tests  of  its  presence  are  the  following  : 

The  Persalts  of  Iran  produce  a  red  ooloiar,  occasioned 
by  the  formntioD  of  permeconate  of  iron. 

Sulphate  of  Copper  produces  a  yeUowish-green  precipi- 
Ute. 

The  Chloride  of  Gold  throws  down  a  porple  precipitate, 
if  a  little  potash  has  been  preTiously  added. 

Codeia  is  an  alkaloid  discovered  in  the  year  1830,  by 
Monsieur  Robiquet.  It  is  white,  crystalline,  solid,  sparingly 
soluble  in  cold  water,  more  so  when  hot ;  solable  in  ether. 
It  unites  with  add^  and  forms  salts.  It  differs  ftt)m 
morphia  in  not  forming  a  blue  colour  with  the  persalts  of 
iron,  and  is  reported  not  to  be  reddened  by  nitric  acid. 
Ammonia  does  not  precipitate  it  from  its  solution  with 
hydrochloric  add. 

ThebaiOf  another  alkaloid  found  in  opium,  does  not 
form  large  crystals,  like  codeia,  and  differs  from  morphia 
in  not  being  soluble  in  alkalies  or  reddened  by  nitric 
acid. 

Nareotine  is  a  crystalline  substance,  very  soluble  in 
ether,  very  sparingly  so  in  water.  It  has  no  alkaline 
reaction,  although  it  is  capable  of  uniting  with  adds.  Its 
salts  are  very  bitter ;  they  redden  litmus,  and  form  pre- 
dpitates  with  infusion  of  galls  and  alkalies.  In  medical 
virtues,  nareotine  is  very  deficient.  It  was  at  one  time 
supposed  to  be  the  stimulstiDg  prindple  of  opium,  but 
experiments  have  shown  that  such  an  opinion  was 
erroneous. 

Narceine  is  a  white  crystalline  solid,  discovered  by 
M.  Pelletier  in  1832.  Its  precise  nature  is  not  satisfactorily 
known.  It  is  distinguished  by  the  action  of  sulphuric, 
muriatlG,  and  nitric  adds  upon  it,  whidi  evolve  a  bright 
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blue  colour.  It  also  produces  a  bluish  colour  with  iodine« 
It  does  not  produce  a  blue  colour  with  the  persalts  of  iron. 
It  has  little  sensible  effect  upon  the  body. 

Mecamne  also  is  a  white  solid^  of  an  acrid  taste,  sparingly 
soluble  in  cold  water,  much  more  so  in  boiling  water.  It 
is  characterised  by  iUi  fusibility,  greater  solubility,  forming 
a  colourless  solution  with  dilute  sulphuric  acid ;  i^r  fusion 
becoming  of  a  blood-red  colour,  if  chlorine  gas  be  passed 
oyer  it.     It  is  of  no  service  as  a  medicine. 

Paramorphiay  discovered  by  Pelletier  in  183.5,  is  the 
substance  previously  named  Thebaine,  It  is  a  white 
crystalline  solid,  acrid  to  the  taste,  very  soluble  in  ether 
and  alcohol,  almost  insoluble  in  water.  It  has  an  alkaline 
reaction,  and  forms  salts  with  acids.  In  composition  it 
appears  isomeric  with  morphia,  but  differs  from  it  in  the 
persalts  of  iron,  not  forming  a  blue  colour,  and  not  being 
reddened  by  nitric  acid.  Majendie  says  that  its  action  on 
the  body  is  like  that  of  brucia  and  strychnia. 

Pseudo-Morphia  has  only  been  occasionally  met  with  by 
Pelletier.  The  account  given  of  it  is  so  imperfect  that  it 
leaves  room  to  doubt  whether  it  is  not  morphia  slightly 
modified  by  some  occasional  deviation  in  the  analytical 
processes. 

In  the  recent  works  on  chemistry  and  materia  medica, 
some  of  the  above-mentioned  proximate  principles  have 
received  new  names,  causing  much  confusion.  It  is  very 
doubtful  whether  they  all  exist  in  the  opium  ready  formed, 
or  some  of  them  may  not  be  educts  of  the  processes 
employed  to  obtain  them. 

Tabular  arrangement  of  the  chief  proximate  principles 
of  opium  according  to  Mr.  Phillips. — 

Morphia C"  H»  N0«. 

CodeU C=«  IP'  N0«. 

Thebaia C"  H'*  N0». 

Narceia C*  H»  N0'». 

Papaverina C^»  H"  N0'>. 

Pteudomorphia  or  Phonnia    .        .  C*«  Hi*  NO'*. 
Porpbyroxin  of  Opium,  composition  unknown. 

Meconin C«>  H»  0^  +  HO. 

Narcotin C^  H»  NO'*. 

Meconic  acid  (crysUls)  .  .  C'^  H",  3  HO  +  6  HO. 

Medical  Properties. — Opium  is  a  stimulant  anodyne, 
soporific,  hypnotic,  antispasmodic,  indirectly  sedative,  dia- 

12 


266  XATSftIA   MEDICA. 

phoretic,  antiperiodic,  and  aBtringent.  When  taken  in  a 
moderate  dose  by  persons  in  health,  it  soon  increases  the 
force  and  frequency  of  the  pulse,  raises  the  temperature  of 
t^  akin,  augments  mnscular  action,  elevates  the  spirits, 
and  excites  freah  vigonr  in  the  intellectnal  facnlties.  This 
cenntemeat  may  tren  extend  to  a  state  resembling  intoxi- 
cation or  delirium.  In  a  short  time  the  excitation  snbsides, 
and  is  followed  by  calmness  of  the  corporeal  actions  and 
an  exquisite  placidity  of  mind:  this  is  succeeded  by 
drowsiness  and  sleep.  The  sleep  is  sometimes  composed^ 
at  others  disturbed  by  friglitful  dreams,  so  much  so  that 
poets  and  painters  have  taken  opium  on  account  of  the 
extraordinary  scenes  which  it  raises  up  for  the  imagination. 
Afber  a  sle^  of  some  hours  the  person  awakes  with  a 
feeling  of  nausea,  headache,  and  tremors,  which  will  last 
for  some  time.  Such  are  the  common  effects  if  opium  be 
taken  in  a  moderate  dose.  Amongst  the  therapeutical 
effects  and  peculiarities  of  its  action,  there  are  some 
deserving  peculiar  attention.  All  the  secretions  of  the 
body  are  checked  by  opium,  except  of  d>e  skin ;  the 
peristaltic  action  of  the  intestmes  is  arrested ;  pain  and 
inordinate  muscular  contraction  are  subdued  ;  and  general 
nervous  irritation  is  relieved. 

When  large  doses  of  opium  are  taken,  the  stage  of 
excitement  is  shorter,  and  the  narcotic  depressing  effects 
are  more  obvious  and  alarming. 

Opium  taken  in  poisonous  doses  aoon  operates  on  the 
ayatem ;  it  speedily  reduces  the  firequency  of  the  pulse, 
diminishes  muscular  strength,  brings  on  drowsiness,  and 
ahnost  an  apopletic  sleep.  At  the  commencement,  the 
breathing  is  stertorous,  there  h  suffusion  of  the  eye,  a  full 
labouring  pulse»  abnost  total  insensibility  to. external  im- 
pressions, sometimes  violent  agitation,  confused  state  of 
intellect,  and,  if  roused,  an  irresistible  desire  to  sink  into 
a  comatose  sleep.  The  pulse  is  sometimes  ao  full  and 
powerful  in  its  beat  as  to  advise  the  use  of  the  lancet.  In 
the  space  of  a  few  hours  these  symptoms  are  changed,  and 
a  state  of  great  debility  and  danger  shows  itself.  It  is  in 
this  condition  that  medical  men  are  often  called  to  persons 
who  have  taken  opium  in  poisonous  doses.  The  counte- 
nance is  then  pallid,  the  skin  and  extremities  cold  and 
dammy,  the  pulse  small  and  weak«  the  pupil  cootvacted, 


XATIEIA   MXDICA.  26? 

the  breitlitsg  dow,  (|uiet,  and  somewhat  gasping ;  there  is 
almost  toUi  insensibility ;  and,  unless  treated  by  active 
measnresy  the  patient  soon  dies. 

Tlie  morbid  appearances  in  poisoning  by  opiom  are  yery 
insufficient  to  account  for  death — the  ressels  of  the  brain 
are  gorged,  and  there  is  sometimes  an  inflammatory 
appearance  in  the  mucoas  coat  of  the  stomach,  which, 
howeyer,  is  supposed,  in  the  majority  of  instances,  to  have 
been  more  caused  by  the  remedies  than  the  pmson  itself. 
It  appears  to  act  on  the  neryous  system  by  a  sedatiye 
influence,  and  possibly  by  actual  contact,  resulting  from  its 
absorption. 

The  general  effects  of  opium  in  medicinal  doses  may  be 
obtained  by  introducing  it  into  tbe  rectum,  or  applying  it 
to  the  surface  of  the  body,  especially  where  the  cuticle  is 
remoyed.  In  this  way  it  appears  to  cause  less  general 
excitement  than  when  giyen  by  the  mouth.  Its  local 
action  presents  the  same  character  as  when  it  is  taken 
internally.  It  flrst  produces  increased  action  of  a  part, 
then  a  diminution  of  sensibility  and  contractility.  These 
effects  are  observed  more  rapidly  the  larger  the  quantity 
in  which  the  opium  is  applied. 

In  some  countries  opium  is  eaten  largely  as  an  article  of 
luxury,  and  a  substitute  for  intoxicating  liquor.  This  is 
the  case  in  Turkey,  Persia,  Hindostan,  and  China.  The 
quantity  taken  is  enormous,  and  in  time  becomes  less 
poweiful  to  the  stomach,  the  sensibility  of  which  is 
graduaUy  destroyed.  Such  individuals  are  the  most 
wretched  and  miserable  objects,  emaciated,  enfeebled,  and, 
when  deprived  of  their  opium,  unfit  for  the  least  mental 
or  bodily  exercise. 

As  a  stimulant  and  excitant,  opium  must  be  given  in 
small  doses.  For  this  object  we  employ  it  in  low  typhoid 
complaints,  in  confluent  smallpox  with  great  prostration, 
extensive  suppurations,  as  in  phlegmonous  erysipelas, 
especially  wlien  with  these  there  is  combined  restlessness 
with  want  of  sleep.  In  these  cases  it  eialts  the  action  of 
tke  nervous  and  vascular  system, and  maybe  advantageously 
given  with  other  stimulants. 

As  an  anodyne,  opium  is  our  most  valuable  remedy.  It 
relieves  pain  very  speedily  and  effectually.  It  may  be 
given  in  most  painful  diseaaee,  which  are  not  attended  with 
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high  inflammatorj  action.  We  give  it  in  cancer,  colic, 
passage  of  gall-stones.  As  a  narcotic,  or  hypnotic,  we 
depend  upon  it  more  than  any  other  remedy.  It  is  pre- 
scribed in  many  diseases  for  this  purpose,  where  morbid 
vigilance  exists,  independent  of  any  inflammation  of  the 
brain.  Amongst  the  most  important,  is  the  delirium 
tremens  of  drunkards,  in  which  it  is  sometimes  sufficient 
to  effect  a  cure.  It  produces  sleep  by  its  direct  operation 
on  the  brain,  and  also  by  allaying  that  nervous  irritation 
on  which  the  wakefulness  so  much  depends. 

As  an  antispasmodic,  opium  is  highly  useful  in  tetanus, 
colic,  spasm  of  the  stomsch,  in  gout,  spasm  in  the  uterus, 
spasms  of  the  biliary  ducts  in  the  passage  of  calculi,  and 
various  convulsive  affections. 

It  is  very  efficacious  in  checking  morbid  discharges, 
which  it  accomplishes,  probably,  by  allaying  irritation  in 
parts,  and  subduing  the  action  which  supported  them. 
Thus,  it  benefits  in  diarrhoea,  chronic  catarrh,  humoral 
asthma,  diabetes,  and  some  forms  of  heemorrhages.  As  a 
diaphoretic,  opium  is  not  very  certain  when  given  alone. 
It  acts  best  in  combination  with  ipecacuanha  and  tartarised 
antimony,  as  in  Pulvis  Ipecacuanhse  compositus,  and  other 
formulae.  Dovers'  powder  may  be  said  to  act  by  the 
ipecacuanha  relaxing  the  exhalants,  and  the  opium  forcing 
the  blood  into  the  relaxed  vessels. 

Whatever  be  tlie  disease  in  which  opium  is  used,  it 
should  be  recollected,  as  a  general  rule,  that  it  is  contra- 
indicated  in  a  highly  inflammatory  condition,  or  plethora, 
or  where  there  is  determination  of  blood  to  the  head,  or  the 
secretions  are  locked  up.  It  is  improper  in  constipation 
of  the  bowels,  with  one  exception,  and  that  is  colic,  in  curing 
which  opium  is  sometimes  called  an  indirect  purgative. 
In  this  disease  it  overcomes  the  spasm  of  the  muscular 
fibres,  and  thus  makes  a  passage  for  castor-oil  or  other 
purgatives. 

It  would  be  a  tedious  task  to  enumerate  all  the  diseases 
in  which  opium  is  prescribed,  for  there  are  very  few  in 
which  it  may  not  be  given  in  some  of  their  stages.  It  is 
often  given  in  inflammations  of  serous  membranes ;  not  on 
account  of  its  own  peculiar  virtues,  but  to  control  and  aid 
the  action  of  other  remedies.  Thus,  given  with  calomel 
in  peritonitis,  it  acts  by  preventing  the  calomel  running  off 
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by  the  bofwelt.  It  does  this  by  checking  the  secretion  of 
bile  which  calomel  has  a  tendency  to  increase.  Given,  after 
a  full  bloodletting,  in  acute  diseases,  in  a  fall  dose,  with  a 
large  dose  of  calomel,  it  acts  as  a  sedative,  and  effectually 
prevents  reaction.  It  has  been  given  in  large  doses  a  short 
time  before  the  cold  stage  of  intermittent  fevers,  and  has 
often  suoeeeded  in  preventing  the  paroxysm.  In  this  case 
it  probably  acts  by  relaxing  the  capillaries,  retaining  the 
blood  in  them,  and  consequently  obviating  congestion  in 
the  large  venous  trunks.  Amongst  the  secretions  which 
are  diminished  by  opium,  that  of  the  liver  is  most  remark- 
able. In  this  respect,  it  operates  in  direct  opposition  to 
calomel.  The  evacuations  of  persons  taking  opium  are 
likely  to  be  day-coloured,  and  will  continue  so,  with  the 
use  of  opium,  for  a  long  time.  Acquainted,  as  we  are,  with 
the  necessity  of  the  liver  performing  its  functions  duly, 
it  is  not  surprising  that  the  abuse  of  opium  should  be 
seriously  detrimental  to  the  health  and  vigour  of  the  system. 

Some  of  the  preparations  from  opium,  such  as  Battley*s 
sedative  solution,  and  the  salts  of  morphia,  act  more  kindly 
and  certainly  than  opium.  They  stimulate  less,  and  cause 
less  distressing  symptoms  in  the  head  the  day  after; 
besides,  they  are  more  decidedly  sedative  and  act  with 
greater  certainty.  About  a  quarter  or  a  third  of  a  grain 
of  the  acetate  or  hydrochlorate  of  morphia  is  considered 
equal  in  effect  to  one  grain  of  opium.  Care  should  be  taken 
that  they  are  obtained  from  respectable  vendors,  for  the 
piice  of  them  holds  forth  inducements  to  adulteration.  It 
is  convenient  to  keep  a  solution  of  these  salts  in  water,  so 
contrived,  that  it  represents  the  strength  of  tincture  of 
opium,  as  now  adopted  in  our  Pharmacopoeia. 

Opium  varies  much  in  its  relative  effects  upon  the  body 
at  different  ages ;  in  children  it  requires  to  be  given  in 
small  doses  and  with  great  caution.  Elderly  people  also 
feel  its  effects  more  than  the  vigorous  adult.  In  a  child  of 
twelve  months  old,  it  is  dangerous  to  exceed  the  dose  of 
one  minim ;  and,  indeed,  when  infants  take  it,  it  would 
always  be  more  safe  to  reduce  this  dose,  and  let  it  be 
repeated  until  it  produces  the  desired  effect.  The  ordinary 
dose  of  opium  for  an  adult  is  one  grain,  equivalent  to 
twenty  minims  of  the  tincture,  but  this  may  be  extended 
to  three  grains  or  more,  in  very  painful  spasmodic  diseases. 
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In  teUnua,  20  aad  30  grain  dotes  have  been  giyen  vith 
scarcely  any  effect.  The  dose  mast  also  be  modified  by  the 
habits  of  indifiduals,  for  an  opium-eater  can  take  as  much 
ibr  one  dose,  with  impunity,  as  would  kill  half  a  dozen 
ordinary  persons. 

In  cases  of  poisoning,  the  treatment  to  be  pursued 
consists  in  washing  out  the  stomach  by  the  aid  of  the 
stomsch-pump :  administering  tonic  stimulating  emetics, 
giving  tea  and  coffee  to  rouse  the  system,  awakening  the 
patient  by  exercise^  dashing  cold  water  on  the  head  and 
epigastrium  (which  will  also  aid  the  Tomiting),  and  even 
by  any  other  plan  which  may  suggest  itself.  If  there  is 
great  exhaustion,  ammonia  and  even  brandy  may  be  giien. 
la  some  eases  bloodletting  is  necessary ;  generally  it  is 
•bjected  to,  as  it  is  supposed  to  be  likely  to  give  rise  to 
increased  absorption  of  opium  into  the  system.  On  the 
following  day  bloodletting  is  often  requisite,  followed  by 
p«rgati?es  and  antiphlogistic  remedies. 

A  discovery  of  opium  by  tests  is  not  a  very  easy  matter. 
The  poison  is  likely  to  be  entirely  thrown  ofi^  and  it  does 
not  permeate  the  tissues  like  mineral  poisons ;  when  it  is 
known  to  exist,  the  morphia  and  mcconic  add  are  to  be 
obtained  in  a  separate  state,  and  the  proper  tests  be  applied 
to  each.  There  are  few  cases  in  which  the  existence  of 
opium  in  persons  poisoned  by  it  has  been  ascertained  with 
ease  and  certainty. 

Doaea  of  opium : 

As  a  stimulant,  gr.  i  to  gr.  -^j  three  or  four  timea  a  day. 

As  an  anodyne,  soporific,  or  hypnotic,  gr.  j. 

As  a  sedative  and  antispasmodic,  gr.  j  to  gr.  iij. 

Preparations : 

Morphia,  not  used  as  a  medicine. 

Morphiae  acetas,  dose  gr.  \  to  gr.  1. 

Hydrochloras,  the  same  dose. 

Ck>ufectio  Opii ;  about  thirty  grains  of  it  contain  one  of 
opium.     It  is  a  stimulating  preparation  of  opium. 

Emplastrum  Opii,  an  anodyne  plaster,   useful  in  pleu- 
rodynia, neuralgic  and  chronic  inflammatory  affections. 

Enema  Opii ;  four  ounces  contain  thirty  minims  of  tinc- 
ture of  opium. 

Extr.  Opii  purificatum,  given  in  the  same  doses  as  opium; 
it  is  less  stimulating. 
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liwmentnm  OpiL 

Piluln  IpeeacfomluB  eompoaitiB. 

-*-SapoaU  oompoaitsR ;  five  gmoft  contain  ose  grain 

of  opium. 

Pul?.  Cretee  c.  cum  Opio ;  there  U  one  grain  of  opium  in 
two  scruples. 

PuIf.  Ipecac*  comp. — commonly  known  as  Dovers' 
Powder, — ^bas  one  grain  of  opium  in  ten  grains,  which 
quantity  is  the  usual  dose. 

PuIt*  Kino  comp.  contains  a  grain  of  opium  in  a 
scruple. 

Tinct.  Camph.  comp.  contains  nearly  a  grain  of  opium 
in  half  an  ounce. 

Tinct.  Opii  contains  about  a  grain  in  twenty  minims. 

Yinum  Opii  is  of  nearly  the  same  strength  as  the  tinc- 
tnie. 

OYUM, 

The  egg  of  the  Phasianus  Gallus.  Common  Barn- 
door Fowl. 

The  egg  may  be  divided  into  four  parts,  for  the  sake  of 
description:  Ist,  the  shell;  2d,  the  white  semi-opaque 
membrane,  liding  the  inside  of  the  shell ;  3d,  the  white  ; 
4th,  the  yolk.  The  shell  consists,  according  to  Yauquelin, 
of  carbonate  of  lime,  with  a  little  animal  matter,  phosphate 
of  lime,  carbonate  of  magnesia,  oxide  of  iron,  and  sulphur. 
By  exposure  to  great  heat,  the  lime  is  left  almost  pure. 

The  lining  membrane  of  the  shell  is  albuminous.  The 
white  of  the  egg,  according  to  Bostoek,  consists  of  12 
parta  of  albumen,  2*7  of  mucus  or  uncoagulable  matter, 
0*8  of  saline  substances,  including  soda,  with  a  trace  of 
sulphur,  and  85  of  water,  in  100  parts. 

The  yolk  contains  water,  albumen,  a  mixed  fixed  oil,  and 
colouring  matter,  with  sulphur  and  phosphorus. 

Properties, — ^The  shell  may  be  powdered  and  levigated, 
and  administered  as  an  antacid  in  diarrhoeas  and  dyspepsia. 
The  white  is  often  used  to  clarify  liquids,  which  it  ooes  by 
involving  substances  during  its  coagulation.  It  is  a 
valuable  antidote  for  corrosive  sublimate ;  agitated  with  a 
piece  of  alum,  it  is  coagulated  and  at  the  same  time  dis< 
solves  a  portion  of  the  alum,  thus  forming  the  alum  curd, 
a  cooling  application  to  the  eye  in  ophthalmia. 
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The  yolk  is  supposed  by  some  to  be  laxative,  bat  without 
sufficient  reason.  It  is  a  light  nutritive  substance, 
acceptable  to  the  stomach,  and  easily  digested.  In  phar- 
macy it  is  much  employed  for  mixing  with  water,  insoluble 
substances,  such  as  resins,  balsams,  oib,  &c. 

Prep. — Mistura  Spir.  Yini  Gallid. 

PANI8. 

Bread  made  from  Wheat. 

This  variety  of  bread  is  made  properly  from  wheat  flour, 
yeast,  salt,  and  water ;  but  it  is  a  common  practice  in 
London  to  add  a  portion  of  potatoes  to  make  the  bread 
lieht,  and  to  assist  fermentation ;  and,  besides,  alum  is 
added  to  make  the  bread  look  white  and  to  assist  in  the 
absorption  of  water.  During  the  fermentation  which 
occurs  in  making  bread,  sugar  is  decomposed  and  converted 
into  carbonic  acid  and  alcohol,  which  flies  off,  and  part  of 
the  starch  is  converted  into  dextrine  and  sugar. 

Bread  is  used  in  pharmacy  in  the  preparation  of 
poultices,  and  sometimes  to  assist  in  the  formation  of  pills. 

PABEIEA. 

The  root  of  the  Cissampelos  Pabeiba. 

This  tree  or  shrub  grows  like  a  vine  in  Brazil  and  the 
West  Indies.  The  root  only  is  officinal.  It  is  in  hard, 
•olid,  dark  coloured  pieces,  varying  from  a  quarter  of  an 
inch  to  two  inches  in  diameter,  wrinkled  on  the  surface, 
and  of  a  dark-brown  colour.  It  has  no  odour,  but  a  slight 
taste,  which  is  bitter,  and  at  the  same  time  a  little  sweet. 
It  contains — 

Soft  reiin;  yellow  bitter  matter;  brown  matter;  animal  matter; 
fjBcnla ;  acid  malate  of  lime ;  nitrate  of  potash ;  some  other  salts  in 
small  quantity. 

Water  extracts  all  its  active  qualities. 

Medical  Properties. — Said  to  be  tonic,  aperient,  and 
diuretic,  and  has  been  given  in  calculous  diseases,  ulcera- 
tion of  the  kidneys  and  bladder,  leucorrhoea,  dropsy, 
rheumatism,  and  jaundice. 
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DoM.— Of  the  powder,  ^s  to  5J>  or  it  may  be  given  in 
the  form  of  decoction. 
Of  the  extract,  gr.  y  to  gr.  zv. 
Prep, — ^Decoct.  Pareirse, — Extr.  Par. 

PAFAVEB. 

The  ripe  capsnles  of  Papaybr  Somniferum. 

For  the  production  of  the  dry  capsules,  poppies  are 
cultivated  in  this  country.  The  white  poppy  is  most  em- 
ployed, but  occasionally  we  meet  with  the  black  variety, 
of  which  the  seeds  are  of  a  dark  colour,  but  do  not  differ 
essentially  in  properties.  They  contain  principles  some- 
what similar  to  those  of  opium,  which  they  yield  to  water 
by  decoction.  The  seeds  contain  a  bland  fixed  oil,  which 
is  much  used  in  France ;  triturated  with  water,  they  form 
A  white,  milky,  pleasant  emulsion. 

Medical  Properties,  —  These  capsules,  analogous  to 
opium  in  medical  properties,  are  exceedingly  feeble.  They 
are  often  used  in  the  form  of  decoction  as  an  emollient 
anodyne  fomentation,  or  in  the  form  of  syrup,  or  extract, 
to  calm  irritation,  promote  rest,  and  to  procure  narcotic 
effects. 

Syrup  of  poppies  is  a  remedy  much  given  to  children  to 
compose  them,  and  as  it  is  very  variable  in  its  strength, 
and  in  large  doses  injurious,  requires  some  consideration 
•1   using  it ;    when   carefully  made,  from  two  to  three 
irachms  are  equivalent  in  effect  to  one  grain  of  opium ; 
jut,  if  carelessly  prepared,  possibly  an  ounce  or  two  would 
not  be  equivalent.     Some  druggists  make  it  with  the  ex- 
tract of  poppies,  others  with  tincture  of  opium,  so  that 
Tery  rarely  can  it  be  depended  upon.     It  would  be  better 
to  lay  it  aside  altogether.     The  extract  may  be  said  to 
differ  from  opium  in  being  less  stimulant,  less  likely  to 
confine  the  bowels,  or  produce  the  head  symptoms  which 
follow  generally  the  use  of  opium  :  from  eight  to  ten  grains 
are  considered  equal  to  a  grain  of  opium. 

Dose, — Of  the  extract,  gr.  v  to  gr.  x. 

Of  the  syrup,  for  an  adult,  5ij  to  5iv. 

For  an  infant,  ten  to  twenty  minims ;  but  it  is  better 
never  to  give  it. 

12  § 
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FETSOLEUIL 

This  sabstance  beloDgi  to  that  class  of  bodies  named 
bitumeus.  They  consist  almost  entirely  of  hydrogen  and 
carbon.  Petroleum  is  found  at  Amiani,  near  Parma,  at 
Gabian,  in  France,  on  the  borders  of  the  Caspian  sea,  in 
the  kingdom  of  Ava,  in  Barbadoes,  Trinidad,  and  other 
West  India  Islands.  The  wells  in  Ava  are  said  to  afford 
400,000  hogsheads  annually.  The  petroleum  from  Bar- 
badoes  only  is  used  officinally. 

Qualities. — Barbadoes  tar  is  a  black,  thick,  yiscid  liquid, 
possessing  a  bituminous  taste  and  strong  odour.  It  is 
very  combustible.  Sp.  gr.  *730  to  '878.  By  distillation 
it  affords  naphtha,  and  a  solid  residue,  called  asphaltum. 

Medical  Properties. — It  is  a  stimulating  expectorant, 
antispasmodic,  and  sudorific.  It  has  also  been  administered 
as  an  anthelmintic,  and  used  externally  as  a  stimulating 
embrocation,  in  chronic  rheumatism,  pains  of  the  joints, 
and  paralysis. 

Dose.^Yrom  10  to  30 minims  in  any  conyenient  vehicle. 

PHOSPHOBirS. 

This  substance  can  scarcely  be  considered  officinal  in  its 
uncombined  state;  it  is  mentioned  on  account  of  being 
used  in  making  the  dilute  phosphoric  acid. 

Phosphorus  is  best  obtained  by  calcining  bones,  by 
which  we  have  remaining  phosphate  of  lime,  with  a  little 
carbonate  of  lime.  To  this  sulphuric  acid  is  added,  which 
produces  a  comparatively  insoluble  sulphate  of  lime,  and  a 
•oluble  superphosphate.  The  latter  is  removed  and  evapo- 
rated to  the  thickness  of  a  syrup,  and  then  mixed  with 
half  its  weight  of  powdered  charcoal.  To  this  mixture,  in 
a  proper  apparatus,  heat  is  applied  and  carried  to  redness ; 
phosphorus  passes  over  and  is  condensed  in  water,  and 
subsequently  melted  and  poured  into  a  mould  to  assume 
its  usual  shape.  In  the  latter  part  of  the  process,  the 
charcoal  decomposes  the  phosphoric  acid,  uniting  with  its 
oxygen,  and  forming  carbonic  acid,  which,  with  the  lime, 
forms  carbonate  of  lime,  and  the  phosphorus  is  set  at 
liberty. 
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Phoapborut  is  insoluble  in  water,  is  dissolved  sparingly 
by  alcohol  and  oils ;  is  more  soluble  in  ether. 

Medical  Prqp«r/t>«.*-~Pho8phorus  in  Yery  small  doses 
is  a  powerful,  general  stimulant ;  in  large  doses  a  violent 
irritant  poison.  It  appears  to  act  most  electively  on  the 
urinary  and  genital  organs,  and  has  been  given  in  dropsy, 
impotency,  typhus,  phthisis,  marasmus,  chlorosis,  paralysis, 
amaurosis,  &c.  It  is  rarely  used  in  this  country.  The 
plan  of  administering  is  to  dissolve  three  grains  of  it  in 
an  ounce  of  ether,  and  begin  with  about  ten  minims  for  a 
dose.  As  its  action  is  very  powerful,  its  effects  should  be 
very  carefully  watched. 

Prep, — Acid.  Phos.  dil. 

FIHENTA. 

Allspice, — The  dried  unripe  berries  and  oil  of  Eugenia, 
aiiae  Mt&tus  Pimsnta.     Pimento  Tree. 

This  is  an  elegant  tree,  about  thirty  feet  high,  evergreen, 
and  bearing  a  profusion  of  flowers.  The  fruit  is  a  spherical 
berry,  crowned  with  a  persistent  calyx,  and  when  ripe  has 
a  black  or  dark  purple  colour.  The  tree  exhales  an 
aromatic  fragrance,  especially  when  it  is  in  flower.  It  is  a 
native  of  the  West  Indies,  Mexico,  and  South  America ; 
most  abundant  in  Jamaica.  The  berries  only  are  officinal. 
They  are  gathered  after  they  have  attained  their  full  size, 
but  still  green,  and  are  dried  in  the  sun.  They  contain 
two  cells,  each  having  a  black  hemispherical  seed.  These 
berries  possess  a  fragraut  odour,  likened  to  a  mixture  of 
cinnamon,  cloves,  and  nutmegs,  whence  their  name  all- 
spice, by  which  they  are  generally  known.  Their  taste  is 
warm,  aromatic,  and  pungent ;  their  flavour  is  imparted 
to  water,  and  completely  to  alcohol.  By  analysis,  M. 
Bonastre  discovered  in  them — 

VoUtile  oil ;  green  fixed  oil ;  oleaginous  substance  in  yellow  flakes ; 
tannin  ;  gnm ;  resin ;  uncrystallizabie  sugar ;  malic  and  gallic  acids ; 
saline  matters,  moistare,  and  lignin. 

The  volatile  oil  is  the  aromatic  principle,  the  green  oil 
occasions  the  acridity.  The  external  portion  contains 
twice  as  much  of  these  oils  as  we  find  in  the  internal 
parts. 
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Medical  Properties,  —  A  warm  aromatic  stimulant, 
forming  an  agreeable  adjunct  to  tonics  and  purgatives, 
to  cover  their  taste,  increase  tbeir  warmth,  and  be  more 
acceptable  to  the  stomach,  especially  in  cases  where  there 
is  much  flatulence  and  griping.  Allspice  is  more  used  as 
a  condiment  than  as  a  medicine. 

Dose. — Gr.  v  to  gr.  x.  Of  the  distilled  oil  three  or  four 
drops. 

Prep,  —  Aq.  Pimentse, — Spiritus  Pimentse, — Syrupus 
Rhamni, — 01.  Pimentse. 

PIPEE  CXTBEBA. 

Cubebs, — The  berries  of  Piper  Cubeba,  or  Cubeba 
Officinalis. 

This  is  a  climbing  perennial  plant,  a  native  of  Java, 
where  it  grows  luxuriantly  in  the  woods.  It  flourishes  also 
in  the  Isles  of  Bourbon,  and  France,  and  in  Guinea.  The 
fruit  is  a  berry  which  grows  in  clusters,  and  is  officinal. 
Cubebs  arc  round,  of  a  blackish  colour,  wrinkled  on  the 
outside,  and  have  a  pedicle  attached,  whence  the  name  of 
tailed  pepper.  The  shell  is  hard,  almost  ligneous,  con- 
taining within  it  a  loose  seed,  covered  with  a  blackish  coat, 
and  internally  white  and  oleaginous.  The  odour  is  aro- 
matic, the  taste  warm  and  camphorous,  leaving  a  sensation 
of  coolness  in  the  mouth,  something  like  peppermint. 
Yauquelin  found  in  cubebs — 

Volatile  oil ;  a  resin  in  odour  and  taste  like  copaiba ;  a  brown  resin ; 
a  coloured  gummy  substance ;  extractive  matter ;  saline  matter. 

The  oil  may  be  obtained  separate  by  distillation.  It  has 
usually  a  green  colour,  is  rather  viscid,  and  has  a  strong 
camphorous  taste.  Cubebs  should  not  be  kept  in  the  state 
of  powder,  as  they  become  gradually  very  weak;  but  they 
should  he  preserved  entire,  and  be  powdered  only  when 
required. 

Medical  Properties. — This  pepper  is  stimulant,  diuretic, 
stomachic,  and  carminative.  It  is  rarely  used  but  in 
gonorrhoea,  gleet,  and  leucorrhoea ;  in  the  cure  of  which  it 
has  great  reputation.  As  it  stimulates  considerably,  it  is 
more  rational  to  prescribe  it  after  the  inflammatory  stage 
has  passed  over ;  yet,  there  are  many  who  give  it  from  the 
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very  commencement  of  a  gonorrhcea.  The  unpleasant 
effects  of  it  occasionally  are  nausea,  vomiting,  headache, 
severe  purging,  sometimes  with  bloody  discharges. 

The  mod%9  operandi  of  this  drug  in  gonorrhcea  is  ex« 
plained  in  several  ways,  viz.,  it  acts  either  by  entering  the 
urine,  to  which  it  gives  a  peculiar  odour,  and  stimulating 
by  direct  contact  the  mucous  membrane  of  the  urethra, 
producing  in  it  a  new  action ;  or  by  revulsion,  causing  a 
great  flow  of  blood  and  nervous  energy  to  the  mucous 
membrane  of  the  alimentary  canal,  which  idea  is  somewhat 
strengthened  by  the  fact  that  cubebs  is  most  beneficial 
when  it  causes  a  smarting  in  the  rectum,  and  a  peculiar 
sensation  of  coolness  after  evacuating  the  faeces.  Cubebs 
given  injudiciously  and  largely,  appear  sometimes  to  bring 
on  inflammation  of  the  testicles. 

Do9e, — 5J  *^  5"j»  roixed  up  with  some  bland  liquid. 
Of  the  volatile  oil,  x  to  xx  drops. 
Of  the  tincture,  Jj  to  5ij. 

PIPEE  LONOUH. 

The  dried  unripe  fruit  of  Piper  Longum. 

This  variety  of  pepper  is  readily  known  by  the  shape  of 
the  fruit,  which  consists  of  a  number  of  very  small  one- 
seeded  grains  or  berries,  imbedded  in  a  pulpy  matter.  It 
is  a  native  of  South  Eastern  Asia,  very  abundantly  produced 
in  the  neighbourhood  of  Bengal.  The  fruit  is  green  when 
unripe,  becoming  red  as  it  ripens ;  in  the  former  state  it  is 
more  pungent,  nnd  is  gathered  to  be  dried  in  the  sun. 

Long  pepper  is  cylindrical,  about  an  inch  in  length, 
with  a  weak  odour,  and  a  pungent  burning  taste.  It  con- 
tains piperine,  a  concrete  oil  on  which  its  acrimony  depends, 
and  a  volatile  oil. 

Medical  Properties. — The  same  as  of  black  pepper  ;  as 
a  spicp,  it  is  less  esteemed,  and  is  seldom  used.    ^ 

Prep, — Conf.  Opii, — Fulv.  Cretce  comp., — Tinct.  Cinn. 
comp.,— Pulv.  Cinnam.  c. 

PIPER  NIOBITM. 

The  berries  of  Piper  Nigrum.    Black  Pepper. 

The  pepper  vine  is  a  perennial  plant,  growing  wild  in 
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CocbiD'ChiDa  aod  Tarioua  parts  of  India,  and  is  cultiTateil 
on  the  Malabar  Coast,  Malacca,  Samatra,  Java,  and  many 
other  places.  The  best  pepper  is  said  to  come  from 
Malabar,  although  the  largest  supplies  are  deriTed  from 
Sumatra  and  Java.     It  also  grows  in  the  West  Indies. 

The  vine  is  propagated  by  cuttings,  and  is  supported  by 
props,  or  trees  planted  for  the  purpose,  upon  which  it  is 
trained.  In  three  or  four  years  from  the  period  of  plant- 
ing, it  begins  to  bear  fruit.  The  berries  are  gathered 
before  they  are  ripe,  and  are  dried  in  the  sun. 

White  pepper  is  the  ripe  berry  deprived  of  its  skin,  by 
maceration  in  water  and  subsequent  friction,  and  afterwards 
dried  in  the  sun.  It  is  not  quite  so  pungent  as  the  black 
pepper,  although  it  sells  at  a  much  higher  price. 

The  dried  berries  are  externally  blackish  and  wrinkled, 
internally  whitish,  of  an  aromatic  smell,  and  a  hot,  pungent, 
fiery  taste.  They  yield  their  virtues  partially  to  water, 
completely  to  alcohol  and  ether.  Pelletier  found  them  to 
contain — 


A  crystalline  matter  named  Piperme;  aa  acrid  green  concrete  oil ; 
a  balsamic  volatile  oil;  a  coloured  gummy  sulMtance;  extractive 
matter ;  bassorin ;  tartaric  and  malic  adds ;  ligiiin  and  Tarions  salts. 

Piperine  mhen  pure  is  in  colourless  transparent  crystals, 
without  taste,  insoluble  in  water,  soluble  in  alcohol,  ether, 
and  acetic  acid ;  is  decomposed  by  the  strong  mineral 
acids.  It  is  obtained  from  pepper,  chiefly  by  the  agency 
of  alcohol.  The  taste  and  pungency  of  pepper  depend  on 
the  concrete  and  partly  on  the  volatile  oil. 

Medical  Properties, — Black  pepper  is  a  warm  stimulant 
and  carminative,  acting  on  the  system  generally,  but  most 
so  on  the  part  to  which  it  is  applied.  It  is  extensively 
employed  as  a  condiment,  for  which  purpose  it  is  given  to 
stimulate  the  stomach  and  prevent  flatulence.  It  has  also 
been  us^'d  in  cases  of  piles  in  the  form  of  Ward's  paste, 
and  is  thought  to  do  good  by  stimulating  the  torpid  vessels 
of  the  alimentary  canal.  Intermittents  are  said  to  have 
been  cured  by  it,  and  possibly  may  be  in  weak  debilitated 
habits,  where  starvation  has  prostrated  them ;  to  such 
persons,  a  generous  diet  with  cordials  and  stimulants  may 
give  vigour  to  the  system,  and  stop  the  disease.  Some 
have  attributed  the  good  effects  to  piperine,  bat  probably 
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without  goflicient  reasop^  for  it  appears  that  piperine  in  a 
pure  state  is  totally  inert  and  useless. 

Dote. — Gr.  ▼  to  gr.  xx. 

Prep, — Conf.  Pip.  Nigr., — Con.  Butce. 

PEE  BXTBOirNDICA. 

Burgundy  pitch  in  its  pure  form  is  said  to  he  ohtained 
from  Thus,  the  Abies  Excelsa,  by  melting  and  straining 
the  exudation  of  that  tree,  which  is  named  Thus  or  Frank- 
incense. That  which  is  found  in  the  shops  is  generally 
a  fictitious  article,  of  which  common  resin  is  a  large 
ingredient. 

Use, — Externally  applied,  it  is  an  irritant  and  nibefacient 
eren  to  an  alarming  extent  in  some  irritable  subjects. 

Prep, — Empl.  Cumini, — Empl.  Picis. 

FIX  LiaUIDA. 

Tar, — The  prepared  liquid  resin  of  the  Pinus  Sylvesteis 
and  some  other  species  of  Pine. 

The  mode  of  procuring  tar  is  to  cut  the  wood  into  billets 
and  pile  it  up,  and  cover  it  over  with  some  turf,  then 
prepare  a  cavity  at  the  bottom,  communicating  with  a  little 
ditch  surrounding  it.  The  wood  is  then  ignited  at  the  top, 
'  and  the  heat  thus  applied  causes  the  liquid  to  exude,  and 
run  down  to  the  bottom,  where  it  is  collected  and  put  into 
barrels. 

Tar  has  a  strong  odour,  a  bitter  resinous  taste,  a  black 
colour,  and  a  thick  consistence.  It  is  composed  ofpr/retine, 
pyroleine,  acetic  acid,  and  water ;  and  according  to  some 
authors,  all  the  proximate  principles  of  coal  tar,  besides 
colophony  and  oil  of  turpentine.  It  yields  some  of  its 
constituents  to  water,  which  thus  form  the  once  celebrated 
tar  water.  By  heat  the  liquid  parts  are  evaporated,  and 
leave  a  solid  matter,  named  Pix  nigra. 

Medical  Properties, — Stimulant  and  expectorant.  Its 
action  is  very  like  that  of  the  turpentines  generally.  It  is 
only  to  be  given  in  chronic  cases,  such  as  chronic  bronchitis 
or  catarrh.  Formerly  this  was  a  favorite  medicine  in 
phthisis,  but  now  is  abandoned.  Some  skin  diseases 
would  appear  to  have  been  benefited  by  its  use,   and 
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recently  an  author  has  published  his  opinion  that  it  is  the 
best  remedy  in  lepra  and  some  other  scaly  diseases.  Ex- 
ternally applied,  it  is  often  employed  for  tinea  capitis,  and 
as  an  application  to  indolent  ulcers. 

Dose, — Gr.  x  to  gr.  xxx,  ter  die ;  or  tar  water  may  be 
administered,  as  ordered  in  the  Dublin  Pharmacopceia. 

Prq), — Ung.  Picis  liquidse. 

PEEHIOEA. 

Black  Pitch. — The  solid  prepared  resin  of  Pinus  Syl- 

VESTRIS. 

This  is  obtained  from  tar,  by  heating  it,  to  expel  the 
liquid  constituents.  It  is  used  chiefly,  externally,  in  the 
form  of  ointment,  but  may  be  given  in  the  form  of  pills  in 
doses  of  gr.  x  to  gr.  xxx,  ter  in  die.    . 

Prep. — Ung.  Picis  Nigree. 

PLUHBI  CAEBONAS. 

Carbonate  of  Lead  or  White  Lead, — This  substance  may 
be  prepared  by  two  methods  ;  firs{,  by  transmitting  carbonic 
acid  through  a  solution  of  the  subacetate,  by  which  we 
have  formed  the  acetate  of  lead  and  a  carbonate  which  is 
precipitated.  The  second  process  is  a  slower  operation, 
and  is  managed  in  the  following  manner :  lead  is  first  cast 
into  thin  sheets,  then  loosely  rolled  up,  and  placed  in  an 
earthen  pot,  containing  a  little  vinegar,  having  within  it 
projecting  parts  of  the  pot,  on  which  the  lead  is  supported 
without  touching  the  vinegar.  Pots  thus  prepared  are 
placed  in  sheds,  in  horizontal  layers,  each  being  covered 
with  a  piece  of  board,  on  which  tan  from  the  tan-pits  is 
strewed.  These  are  allowed  to  remain  undisturbed  for 
about  six  weeks,  at  the  end  of  which  time  the  lead  is  found 
almost  entirely  converted  into  a  white  substance,  viz.,  the 
carbonate  of  lead.  This  is  scraped  away  from  the  metallic 
lead,  ground  in  water,  and  reduced  to  a  very  fine  powder. 
The  mode  of  its  formation  is  not  thoroughly  understood. 
The  tan  fennentinjr,  causes  a  temperature  sometimes  as  high 
as  140  to  loO  degrees,  which  may  occasion  part  of  the 
acetic  acid  to  rise  and  be  decomposed,  oxidizing  the  lead, 
and  supplying  carbonic  acid  to  unite  with  the  oxide ;  some 
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carbonic  mctd  is  probably  derived  from  the  vegetable 
matter.  White  lead  is  usually  in  lumps,  which  can  easily 
be  rubbed  into  a  very  fine  powder.  It  has  no  smell,  and 
very  little  taste.  It  may  be  easily  distinguished  by  its 
weight,  and  by  the  effect  of  sulphuretted  hydrogen  upon 
it,  which  instantly  turns  it  of  a  brownish  black  colour.  It 
is  an  anhydrous  compound,  consisting  of — 

1  carbonic  acid        =:    22 
1  protoxide  of  lead  ^112 

134 

Medical  Properties. — Carbonate  of  lead  is  not  adminis- 
tered internally ;  if  it  were,  its  action  would  be  astringent 
and  sedative  to  such  an  extent  as  probably  to  cause  fatal 
obstruction  in  the  intestinal  canal.  It  is  sometimes  applied 
externally  to  inflamed  and  excoriated  surfaces,  either 
sprinkled  on,  or  in  the  form  of  an  ointment.  Nurses 
occasionally  use  it  in  this  way  for  excoriations  about  the 
anus  of  infants,  a  practice  which  is  very  dangerous,  as  the 
lead  may  be  absorbed  and  exert  its  sedative  influence,  and 
be  the  cause  of  death.  Many  cases  are  recorded  where 
aucb  consequences  have  ensued. 

Of  the  various  preparations  of  lead,  the  carbonate  is 
considered  to  be  the  most  poisonous ;  and,  indeed. 
Dr.  Thomson  states,  that  no  other  form  of  lead  becomes 
deleterious  till  it  is  converted  into  the  carbonate.  The 
effects  of  this  substance  gradually  taken  into  the  body 
are  colic,  paralysis  of  the  extremities,  especially  of  the 
right  hand,  general  debility,  and  a  pallid  sickly  appearance. 
In  cases  of  colic  from  lead,  the  best  treatment  is  to  give  a 
full  dose  of  calomel  and  opium,  and  in  half  an  hour  follow 
it  up  with  a  large  dose  of  castor  oil.  The  bowels  should 
be  kept  freely  open  by  repeated  doses  of  sulphate  of 
magnesia  and  senna.  The  lead  appears  to  paralyse  a 
portion  of  the  muscular  apparatus  of  the  intestines,  thus 
suspending  the  peristalic  action,  and  causing  a  stoppage 
of  the  faeces,  above  which  there  is  a  collection  of  flatus, 
and  consequently  severe  pain  ;  sometimes  a  portion  of  the 
bowels  is  considerably  contracted.  Admitting  the  truth  of 
Dr.  Thomson's  opinion  and  practice,  persons  who  are 
engaged  in  operations  where  white  lead  is  used  ought  to 
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take  daily  a  good  share  of  rinegar,  to  coBfert  any  portion 
of  lead  ioto  an  acetate. 

PLTTKBI  OZTDTM. 

The  semivitreoos  Oxide  of  Lbad. 

This  substance  is  a  monoxide,  commonly  called  protoxide 
of  lead,  rendered  crystalline  by  fusion.  It  is  most  fre- 
quently procured  from  argentiferous  galena.  By  fusing 
this  alloy  and  the  exposure  to  the  air,  the  lead  becomes 
oxidized  and  melts,  forming  a  stratum,  which  floats  upon 
the  fused  mass.  This  is  allowed  to  run  off  into  a  proper 
receiver,  which,  upon  cooling,  crystallizes  in  small  scales, 
constituting  the  litharge. 

Litharge  is  in  the  form  of  small  brilliant  vitrified  scales, 
some  red,  others  yellow.  It  is  devoid  of  taste  and  smell. 
It  slowly  attracts  carbonic  acid  from  the  air,  which  is  the 
cause  of  the  effervescence  sometimes  observed  when  acetic 
acid  is  added  to  it.  Two  varieties  of  litharge  are  met  with, 
the  yellow  with  a  silvery  appearance,  sometimes  named 
Litharge  of  Silver ;  the  other  red,  known  as  Litharge  of 
Gold,  or  Red  Litharge. 

Pharmaceutical  Uses, — It  is  not  used  internally  as  a 
medicine,  but  is  employed  in  pharmacy  to  make  the  lead 
plaster  and  acetate  of  lead.  In  the  arts  it  is  much  used, 
as  for  glazing  pottery,  as  an  ingredient  in  flint  glass,  and 
by  painters  to  render  oils  drying. 

Prep,  —  Acetas  Plumbi, — Liq.  Plumb.  Diac, — Gerat. 
Saponis, — Empl.  Plumbi. 

F0TASS2B  BICAEBONAS.    (r«iep.66.) 
POTASSJE  BITABT&ASk 

BiTARTRATB  OF  PoTASH.     Cream  of  Tartar. 

This  salt  is  obtained  from  the  impure  tartar  of  winecasks, 
by  dissolving  it  in  boiling  water,  decolorizing  with  char- 
coal, and  allowing  the  salt  to  crystallize  on  cooling  and  by 
evaporation. 

The  crude  tartar  is  named  AigoU  of  which  there  are  two 
varieties,  according  to  the  character  of  the  wines  from 
which  it  is  deposited ;  namely,  the  white  and  the  red.  It 
consists  of  bitartrate  of  potash,  a  little  tartrate  of  lime,  and 
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colonring  matter,  with  some  other  trifling  imparities.  This 
acidulous  salt  exists  naturally  in  tamarinds  and  the  grape » 
in  the  latter  dissolved  by  the  means  of  the  sugar  and 
mucilage.  When  the  grape  juice  is  fermented  the  sugar 
and  mucilage  are  decomposed,  and  the  alcohol  formed  is 
unable  to  hold  this  salt  in  solution,  which  explains  the 
cause  of  its  being  deposited. 

Bi tartrate  of  potash,  crystallixed  and  pure,  is  imported 
in  large  quantities  from  France,  and  lately  .from  Trieste. 
It  requires  ninety-five  parts  of  cold  water  for  solution,  and 
is  insoluble  in  alcohol.  Its  solubility  in  water  is  very 
much  increased  by  a  little  borax.  It  is  scarcely  ever  pure, 
generally  containing  at  least  6  per  cent,  of  tartrate  of  lime. 
Urystalliae^  cream  of  tartar  consists  of — 

2  tartaric  add  2  x  66  =:  132 
1  potash  48 

1  water  9 

189 

The  general  view  taken  of  this  salt  by  chemists  at  the 
present  time  is,  that  it  contains  one  equivalent  of  tartaric 
add  C^  H^  0^^  with  one  equivalent  of  potash,  and  one 
equivalent  of  basic  water,  and  it  is  named  the  acid  tartrate 
of  potash,  whilst  the  neutral  tartrate  is  composed  of  one 
equivalent  of  the  bibaatic  acid  and  two  equivalents  of  pot- 
asli. 

Medical  Properties, — This  salt  is  purgative,  diuretic, 
and  refrigerant.  It  is  given  in  many  diseases  to  answer 
these  several  indications.  In  small  doses  it  acts  as  a 
laxative,  and  in  large  ones  becomes  a  hydragogue  cathartic. 
It  is  seldom  given  alone ;  generally  in  combination  with 
jalap  or  scammony,  when  we  wish  to  promote  copious 
watery  stools,  as  in  dropsies.  Its  diuretic  action  is  supposed 
to  depend  upon  the  potash  entering  the  circulation  and 
stimulating  the  kidneys  to  increased  secretion.  It  may 
here  be  observed  that  when  neutral  salts  containing  a 
vegetable  acid  act  as  diuretics,  the  add  appears  to  be 
separated  or  digested  in  the  intestines,  and  the  alkali  only 
passes  into  the  circulation  ;  and  that  when  a  neutral  diuretic 
salt  contains  a  mineral  acid,  it  enters  the  circulating  mass 
without  decompodtion.  This  salt  is  much  used  as  a  cooling 
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drink,  dissoWed  in  water,  sweetened  with  sugar,  and 
flaToared  by  oil  of  lemons ;  and  is  known  by  the  name  of 
Imperial.  Jalap  and  bitartrate  of  potash  form  an  excellent 
purgatiTe  and  diuretic  for  the  dropsy  which  succeeds 
scarlatina. 

Dose. » As  a  dioretic,  3ss  to  5),  seTeral  times  in  the  day. 

As  a  cooling  laxatiTe,  5ij  to  5iT. 

As  a  hydragogue  cathartic,  Jss  to  ^. 
Prep. — Acid,  tart., — PuW.  Jalapse    comp.,— Ant.    Po- 
tassio-tart., — Sodse  Potassio-tart., — Potassse  Tartrss. 

P0TA8SJB  CABB0HA8. 

Carbonate  of  Potash,  used  in  medicine,  ia  procured 
from  pearlash  by  dissolving  it  in  water,  filtering  and 
CTapcration,  to  obtain  it  in  a  solid  form.  It  is  always  sold 
in  the  form  of  granules,  ne?er  crystallized,  the  cause  of 
which  is  that  from  its  deliquescent  nature  it  would  always 
absorb  moisture  from  the  air  and  would  not  solidify,  and 
therefore  to  obtain  it  in  its  usual  form,  whilst  drying  it, 
heat  is  kept  up  by  a  sand  bath,  and  the  substance  is  con- 
stantly stirred  with  an  iron  rod ;  and  hence  its  granular 
state.  It  is  very  deliquescent,  and  requires  to  be  kept  in  a 
closely  stoppered  vessel.  Its  qualities,  according  to  the 
London  Pharmacopoeia,  are  these,  tIz.,  it  deliquesces  in 
the  air;  nearly  the  whole  of  it  is  dissolved  in  water  ;  the 
solution  strongly  changes  the  colour  of  turmeric  to  brown  ; 
when  it  has  been  supersaturated  with  nitric  acid  it  throws 
down  no  precipitate  with  carbonate  of  soda,  chloride  of 
barium,  or  nitrate  of  silver,  thus  showing  the  absence  of 
lime,  sulphates,  or  chlorides.  100  grains  of  it  by  a  brisk 
fire  lose  16  per  cent,  of  water.  An  equal  quantity  of 
sulphuric  acid  added  to  it  evolves  26*3  per  cent,  of  carbonic 
acid.     It  should  be  kept  in  a  stoppered  Tessel. 

Medical  Properties, — This  saJt  of  potash  is  given  in 
most  of  the  cases  where  liquor  potassse  is  prescribed.  It 
is  antacid,  and  as  such  is  used  in  dyspepsia  with  acidity  of 
stomach  ;  it  is  diuretic,  and  may  be  given  in  the  uric  acid 
diathesis,  or  as  a  lithontriptic.  It  is  somewhat  caustic  and 
must  be  given  in  moderation.  It  is  most  used  in  fever 
draughts,  in  combination  with  citric  or  tartaric  add.  It  is 
beneficial  in  gout,  and  is  a  popular  remedy  in  hooping- 
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cougb,  combined  with  cochineal,  in  which  disease  it  pro- 
bably does  good  by  entering  the  blood,  and  attenuating  the 
mucQs  formed  from  it,  and  rendering  its  expulsion  more 
easy. 

ZMtff. — Gr.  X  to  gr.  xxx. 

POTASSiE  CASBONAS  IMPTTRA. 

Impure  Cabbonate  of  Potash,  formerly  subcarbonate. 
Pearlash, 

This  substance  is  procured  ordinarily  by  the  incineration 
and  lixiTiation  of  land  plants.  The  product  obtained  on  a 
large  scale  is  yery  impure,  and  of  a  dark  colour ;  when 
prepared  with  more  care,  and  the  combustible  matter  is 
more  completely  removed,  it  becomes  whitish,  and  is  named 
Pearlash.  The  different  parts  of  the  same  vegetable  afford 
variable  quantities  of  potash.  Woody  plants  furnish  less 
than  herbaceous,  the  trunk  less  than  the  branches,  and 
these  less  than  the  leaves.  Potato  stalks,  bean  stalks,  the 
varieties  of  fumitory,  artemieia,  and  the  ferns,  would  yield 
a  larger  portion  of  potash,  but  are  not  sufficiently  abundant, 
and  would  not  pay  for  the  trouble  of  extracting  it  in  our 
country,  as  we  get  the  salt  from  abroad  at  a  cheap  rate.  It 
is  to  the  potash  of  the  wood  ashes  that  the  ley  used  for 
washing  in  the  country  owes  its  virtues,  although  the 
persons  employing  it  are  little  aware  of  the  cause.  It  is 
prepared  in  the  following  manner  :  wood-ashes  are  put  into 
a  cloth  spread  over  a  strainer,  and  supported  over  a  large 
tub ;  upon  these  ashes  water  is  poured,  which  in  passing 
dissolves  the  potash,  and  precipitates  the  lime  which  was 
in  it,  and  gave  it  a  hardness ;  thus  the  ley  is  a  more  ex- 
cellent solvent  of  the  soap,  and  requires  a  less  quantity  of 
it  for  washing. 

In  a  commercial  point  of  view,  pot  and  pearlash  are  made 
in  countries  where  wood  abounds,  as  in  Canada  and  the 
United  States.  It  is  produced  in  large  quantities  in  Russia 
and  the  shores  of  the  Baltic,  and  is  generally  known  by  the 
names  of  Russian,  Dantzic,  American,  &c. 

Pharmaceutical  Uses. — Pearlash  is  never  used  in  medi- 
cine, in  consequence  of  its  impure  state,  but  is  employed 
in  pharmacy  to  obtain  the  pure  carbonate  of  potash. 
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P0TAS8JE  CHLORAS. 

This  salt,  formerly  named  Ozvmuriate  of  Potash,  is 
procared  by  transmitting  chlorine  through  a  solution  of 
carbonate  of  potash,  to  which  some  lime  has  been  added. 
In  this  case  five  equiTalents  of  potash  are  decomposed  ;  five 
of  oxygen  with  one  of  chlorine,  form  chloric  acid ;  and 
this,  with  one  equivalent  of  potash,  forms  chlorate  of 
potash,  which  cryataliizea  very  readily :  ^yt  equivalents  of 
chlorine  with  five  of  potassium  form  five  atoms  of  diloride 
of  potassium.  The  clllorate,  cryttallixing  firai  by  evapora- 
tion, is  easily  removed  from  the  solution. 

Medical  Properties, —  Its  sae,  internally,  is  very  limited ; 
it  may  be  conaidered  to  be  somewhat  diuretic.  Daring  late 
years  it  has  been  given  in  cholera,  to  improve  the  quality 
of  the  blood,  whidi  it  is  supposed  to  effect  by  imparting 
oxygen.  With  the  same  object  it  has  of  late  been  ad- 
ministered in  low  typhoid  fevers.  The  disea^  in  which  it 
has  been  employed  witii  the  greatest  efficacy  is  scarlatina, 
in  combination  with  hydrochloric  add.  This  combination 
is  employed  by  many  medical  men  tinder  the  name  of  the 
chlorine   mixture,  which   I   prescribe    in    the  following 

manner : 

R   Pot.  Chloratis,  3j ; 

Acid.  Hydrochl.  diL,  3j; 
Syr.  Aorant.,  Jss ; 
Aq.  DistilL  ad.  Jviij. 

One  ounce  of  this  to  be  given  to  adults  every  five  or  six 
hours,  leas  in  proportion  to  children.  This  mixture  should 
be  given  early ;  it  appears  to  prevent  and  at  least  to  relieve 
the  sore  throat,  diminishes  the  high  fever,  prevents  typhoid 
symptoms,  and  its  use  is  seldom  followed  by  renal  dropsy. 
This  mixture  is  much  used  by  Bome  in  the  treatment  of 
typhus  fever,  and  is  prescribed  by  many  now  in  the  treat- 
ment of  diphtheria.  Chlorate  of  potash  is  also  said  to  be 
very  useful  in  aphthae.  By  chemists  it  is  much  employed 
for  procuring  oxygen  gas. 
Dose, — Gr.  v  to  gr.  xv. 

F0TAS8JB  NITRA8. 
Nitrate  of  Potash.     Saltpetre,  Nitre. 
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This  salt  ii  found  natardly,  and  is  prepared  artificially. 
la  many  ccmntries  it  exists  in  the  soil^  as  in  some  parts  of 
Enrope,  Egypt,  and  Peru,  and  effloresces  on  the  sarface, 
and  is  fonnd  im  the  greatest  ahundance  in  the  East  Indies. 
In  the  latter  the  soil  is  lixiviated,  and  the  solution  is 
erapormted  in  shallow  pits,  until  the  salt  crystallizes: 
when  the  salt  is  mixed  with  nitrate  of  lime,  potash  is 
added,  by  which  a  nitrate  of  potash  is  formed  and  lime  is 
thrown  <iown. 

In  Germany  and  some  other  parts,  nitre  is  made  in 
nitre  beds,  which  are  formed  of  animal  and  vegetable 
remains  mixed  with  calcareous  matter  and  ashes,  heaped 
up  under  sheds,  and  exposed  to  the  air.  This  mixture  is 
occasionally  sprinkled  with  urine.  At  the  end  of  two  or 
three  years,  nitric  acid  is  formed  and  combines  with  the 
potash,  and  is  separated  by  lixiviation ;  there  is  at  the  same 
tine  a  Httle  nitrate  of  lime  and  magnesia,  which  are  decom- 
posed by  carbonate  of  potash,  producing  nitrate  of  potash, 
and  the  earth  is  precipitated.  In  France  much  nitre  is 
proeared  from  old  plaster  rubbish,  which  affords,  by 
lixiviation,  nitrates  of  potash  and  lime,  and  chloride  of 
sodium.  The  solution  of  these,  by  evaporation,  affords  a 
crust  on  the  surface,  which  is  chiefly  the  common  salt,  and 
is  removed.  The  remainder  is  treated  with  carbonate  of 
potaah;  when  double  decomposition  ensues,  a  carbonate 
of  lime  is  formed  and  precipitated,  and  nitrate  of  potash 
is  left  in  solution,  and  by  evaporation  is  obtained  in 
crystals. 

Nitrate  of  potash  crystallizes  in  hexangular  prisms  with 
difaednd  summits,  is  soluble  in  between  four  and  five  times 
its  weight  of  cold  water.  It  undergoes  no  change  in  the 
atmosphere,  unless  it  be  very  moist;  has  no  water  of 
crystallization,  but  has  generally  water  lodged  between  its 
purticles.  The  roost  common  impurity  in  saltpetre  is 
common  salt,  which  can  be  discovered  by  dissolving  it  in 
water  and  testing  with  nitrate  of  silver. 

Medical  Properties. — Nitre  is  refrigerant,  sedative,  and 
diuretic,  and  is  much  used  in  inflammatory  diseases,  and 
is  said  also  to  be  antiseptic.  It  generally  promotes  the 
secretion  of  urine  and  perspiration,  lessens  the  heat  of  the 
body,  lowers  the  pulse,  and  has  a  tendency  to  keep  the 
bowds  tn  a  relaxed  condition.    It  acts  as  a  diuretic  by 
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getting  into  the  blood  and  escaping  by  the  kidneys  with- 
out decomposition.  This  is  proved  by  finding  nitrate  of 
potash  in  the  urine,  either  by  dipping  paper  into  it,  then 
drying  and  burning  the  paper,  when  the  deflagrating 
qualities  of  the  nitre  are  perceptible ;  or,  by  evaporating 
the  urine,  the  nitre  may  be  procured  in  a  crystalline  state. 
In  fevers,  nitre  is  much  employed  with  tartar  emetic  and 
bitartrate  of  potash,  forming  together  a  most  excellent 
antiphlogistic  remedy.  It  is  given  in  larger  doses  in 
biemorrhages,  in  which  it  restrains  the  flow  of  blood, 
chiefly  by  its  sedative  action ;  and  is  valuable  in  inflam- 
matory sore  throat,  either  allowed  to  dissolve  in  the  mouth 
or  in  the  form  of  gargle. 

Nitre  is  a  favorite  remedy  with  some  in  acute  rheumatism, 
during  which  they  give  it  in  quantities  of  from  one  to  two 
ounces  dissolved  in  a  large  quantity  of  water,  to  be  taken 
during  the  twenty-four  hours.  The  effects  are  very  de- 
pressing ;  there  is  often  a  discharge  of  bloody  urine  and 
stools,  and  the  cure  is  not  very  rapid,  if  it  succeeds.  It  is 
supposed  to  do  good  by  acting  on  the  blood,  possibly 
attenuating  and  diminishing  the  amount  of  fibrine. 

As  nitre  causes  a  determination  of  blood  to  the  kidneys 
and  other  urinary  organs,  it  should  not  be  given  when 
they  are  inflamed,  as  it  aggravates  the  aymptoms  con- 
siderably, and  often  induces  bloody  urine  and  strangury. 
If  this  salt  be  taken  accidentally  in  very  large  doses,  it  will 
occasion  inflammation  of  the  bowels  and  urinary  organs. 
To  combat  these,  copious  demulcents  should  be  admi- 
nistered, and  subsequently  opium  and  cordials. 

Dose. — Gr.  x  to  gr.  xv.  As  much  as  one  and  two 
drachm  doses  have  been  given  succeasfuUy  in  cases  of 
haemorrhage. 

Prep. — Acid.  Nitric, — Ung.  Sulphuris  c. 


FOTASSiE  SULPHAS. 

Sulphate  of  potash,  known  by  the  popular  name  of 
Sal  Polychrest,  is  usually  procured  from  the  salt  remaining 
after  the  distillation  of  nitric  acid.  The  excess  of  acid  is 
removed  from  the  bisulphate  by  the  aid  of  heat,  and  the 
remaining  sulphate  is  dissolved  in  water^  then  eftporated 
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and  ciystallised.    The  crystals  are  Tery  beautiful^  being 
aix-sided  prisms  with  double  pyraniids. 

Fonnula  KO,  SO'.    Atomic  number  88. 

Qualities, — It  is  insoluble  in  alcohol,  sparingly  soluble 
in  water.  It  produces  a  yellow  precipitate  with  bichloride 
of  platinum,  and  a  white  one  with  chloride  of  barium. 
The  latter  is  insoluble  in  nitric  acid. 

Medical  Uses, — Purgative,  often  given  with  rhubarb.  It 
is  useful  in  Dover's  powder  to  assist  in  minutely  dividing 
the  opium,  itself  being  very  hard. 

Dose. — 5ij  to  3m» 

FOTASSiE  TASTBAS. 

Tartrate  of  potash,  also  named  soluble  tartar,  is  made 
by  boiling  carbonate  of  potash  with  bitartrate  in  water. 
There  are  two  modes  of  explaining  the  chemical  action ; 
either  the  excess  of  acid  in  the  bitartrate  combines  with 
the  potash  of  the  carbonate,  forming  neutral  tartrate  of 
potash,  carbonic  acid  flying  off;  or,  it  may  be  stated  that 
the  potash  of  the  carbonate  takes  the  place  of  the  basic 
water  of  the  acid  tartrate,  thus  forming  a  neutral  salt, 
consisting  of  one  equivalent  of  bibasic  tartaric  acid,  and 
two  equivalents  of  potash. 

Composition  according  to  the  latter  view : 

1  tartaric  acid  =132 

2  potash  48  X  2  =    96 

228 
Formula  2  KO,  C«  H«  O". 

Medical  Properties, — Purgative,  and  generally  given  in 
combination  with  other  substances,  as  rhubarb,  senna,  &c. 
Dose, — 5iij  to  5vj. 

POTASSn  FEBBO-CTAHIDTTH. 

This  salt  is  also  named  Prussiate  of  Potash,  and 

FSRKO-CYANATE  OF  PoTASH. 

This  salt  is  not  used  in  medicine.  In  pharmacy,  it  is 
employed  for  the  preparation  of  hydrocyanic  acid.    It  i« 

13 
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Qsnally  in  beantifal  yellow  crystals,  in  the  shape  of  four- 
sided  tahlcK,  which  are  derived  from  a  primary  octoedron. 
The  salt  is  made  on  a  large  scale,  hy  heating  to  a  point 
of  moderate  ienition  an  iron  pot,  and  throwing  into  it 
pearlash  and  dry  animal  suhstances,  such  as  hoofs  and 
horns,  bullock's  blood,  &c.  The  mixture,  as  it  calcines, 
assumes  a  pasty  form,  during  which  time  it  should  be 
stirred  up  briskly.  When  ammoniacal  and  fetid  vapours 
have  ceased  to  escape,  the  mass  is  removed  with  an  iron 
ladle.  When  this  substance  is  treated  with  water,  and  the 
solution  is  filtered  by  evaporation,  it  will  afibrd  yellow 
crystals  of  ferro-cyanide  of  potassium.  The  crystallized 
salt  contains  three  equivalents  of  water ;  in  an  anhydrous 
state,  the  following  is  supposed  to  be  its  composition  : 

1  iron  =  28 

2  potassium      2  x  40  =  80 

3  cyanogen       3  x  26  =  78 

186 
Formula  2  KCy,  FeCy  +  3  HO  or  K\  C«  N»,  Fc  +  3  HO. 

POTASSn  lODIDTrM.     (  Vide  p.  67.) 

FOTASSn  SULPHnBETUX. 

Sulphuret  of  Potassium  is  made  in  the  following  manner  : 

Ingredients : 

Sulphur. 
Carbonate  of  potash. 

Decomposition. — When  these  substances  are  heated  to- 
gether, the  carbonic  acid  is  first  expelled,  and  three  fourths 
of  the  potash  are  decomposed,  and  resolved  into  oxygen 
and  potassium ;  the  oxygen  combines  with  a  fourth  of  the 
sulphur  to  form  sulphuric  acid,  which,  with  the  unde- 
composed  potash,  forms  sulphate  of  potash  ;  the  remaining 
sulphur  combines  with  the  potassium,  forming  sulphuret 
of  potassium ;  the  resulting  substance  is  a  mixture  of  one 
equivalent  of  sulphate  of  potash,  and  three  of  sulphuret  of 
potassium. 

Qualities, — When  recently  broken,  it  has  a  yellowish 
brown  colour.  Dissolved  in  water^  or  almost  any  acid,  it 
emits  an  odour  of  hydroaulphuric  acid.    Ita  tdution  in 
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water  18  yellow.  The  precipitate  thrown  down  by  acetate 
of  lead  is  at  fint  red,  afterwards  black.  By  long  keeping 
it  is  decomposed,  and  by  absorbing  oxygen  is  converted 
into  sulphate  of  potash,  and  no  longer  will  evolve  hydro- 
sulphuric  acid  when  treated  with  water  or  acids. 

Medical  U»e9, — ^This  substance  should  not  be  given 
internally,  being  poisonous  even  in  moderate  doses.  It  is 
employed  in  the  form  of  baths  or  lotions  in  some  skin 
diseases,  and  especially  the  itch. 

FSUVA. 

Prunes,  the  dried  drupes  of  the  Prunus  Domestic  a. 

The  fruit  of  the  plum  tree,  when  ripe,  is  exposed  to 
heat  in  an  oven,  and  subsequently  dried  in  the  sun. 
Prunes  are  chiefly  imported  from  the  south  of  France,  and 
an  inferior  kind  from  Germany.  They  contain  uncrys- 
tallixable  sugar,  malic  acid,  aud  mucilaginous  matter. 

Medical  Properties.  —  Mildly  laxative  and  nutritious. 
They  may  be  stewed  with  water,  and  the  liquid  added  to 
purgative  decoctions.  If  taken  largely,  they  are  apt  to 
occasion  flatulence  and  severe  gripings.  They  form  an 
ingredient  in  laxative  confections. 

Prep. — Conf.  Sennse, — Prunum  Praeparatum. 

PTEBOCABFTTS. 

The  wood  of  the  Ptehocarpus  Santalinus.  Red 
SaunderS'toood. 

The  tree  which  afibrds  this  wood  is  of  a  considerable 
size,  growing  in  the  mountainous  districts  of  India.  The 
wood  is  brought  over  in  large  billets  of  a  blodd-red  colour, 
compact,  heavy,  and  of  a  fibrous  texture.  It  is  kept  in 
the  shops  in  the  form  of  small  chips,  raspings,  or  coarse 
powder. 

Red  Saunders-wood  has  little  smell  or  taste.  It  imparts 
its  colour  to  ether  and  alcohol,  but  not  to  water.  The 
colouring  principle  has  been  named  santalin ;  it  is  of  a 
resinous  nature,  is  slightly  soluble  in  fixed  and  volatile  oils, 
excepting  those  of  lavender  and  rosemary,  which  readily 
dissolve  it.  It  has  no  medicinal  virtues,  and  is  only  used 
on  account  of  its  colour. 

Pripp.— Tinct.  Lavand.  comp. 
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PULEOimL     (rap  Mentha.) 

FTBETHBUX. 

The  root  of  the  Anacyclus  Ptbethrum,  or  Anthbmis 
Pyrethrdm,  Pellitorj  of  Spain. 

The  root  of  this  plant  is  perennial,  bat  the  stem  is 
annual,  and  it  is  a  native  of  Barbary,  the  Levant,  and 
south  of  Europe.  The  dried  root  is  imported  in  pieces  of 
about  3  or  4  inches  in  length,  of  a  grayish  brown  colour, 
externally ;  it  is  wrinkled  longitudinally ;  whitish  within, 
hard  and  brittle.  Its  taste  is  slight  at  first,  but  afterwards 
it  causes  an  acidulous,  saline,  acrid  sensation  in  the  mouth 
and  fauces,  which  lasts  for  a  long  time,  and  is  attended 
with  a  copious  flow  of  saliva. 

The  pungency  depends  on  the  fixed  oil,  which  is  closely 
allied  to  a  resin,  named  Pyrethrin. 

Medical  Properties. — It  is  powerfully  irritant,  but  used 
almost  exclusively  as  a  sialogogue  in  toothache.  With  the 
same  intention  it  was  formerly  prescribed  in  headache, 
rheumatic  affections  about  the  face,  and  as  a  local  stimulant 
in  paralysis  of  the  tongue  and  fauces,  and  relaxation  of  the 
uvula.  The  mode  of  using  it  is  to  chew  a  piece  for  several 
minutes ;  and  some  employ  it  in  the  form  of  decoction  or 
tincture.  It  is  a  remedy  seldom  had  recourse  to  in  this 
country. 

QUASSIA. 

The  wood  of  PicRiENA,  alias  Quassia  Excelsa.  Bitter 
Ash. 

This  tree^s  a  native  of  Jamaica  and  the  Caribbean 
Islands.  It  grows  to  a  considerable  height,  sometimes  as 
much  as  one  hundred  feet.  The  wood  is  used  officinally. 
Another  variety  of  quassia,  named  amara,  affords  a  wood 
possessing  similar  properties  and  still  more  powerful.  It 
is  a  native  of  Surinam.  Its  appearance  is  very  like  that  of 
the  common  quassia,  but  it  seldom  finds  its  way  into  this 
country. 

Quassia  is  brought  over  in  cylindrical  billets,  varying  in 
diameter  from  two  inches  to  a  foot.  It  is  covered  with  a 
smooth  bark,  slightly  adherent,  possessing  the  properties 
of  the  wood.    In  shops  it  is  in  the  form  of  chips  or  rasped. 
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The  wood  is  of  a  pale  yellow  colour,  inodorous,  but 
possessing  a  powerfully  bitter  taste,  which  is  very  perma- 
uent.  It  gives  out  its  properties  to  water  or  alcohol ;  an 
extract  has  been  obtained  from  it,  for  which  Dr.  Thomson 
proposed  the  name  Quassin.  This  substance,  embodying 
the  properties  of  quassia,  affords  precipitates  only  with 
nitrate  of  silver  and  acetate  of  lead  ;  hence  it  is  compatible 
with  any  other  medicines  with  which  it  may  be  thought 
desirable  to  combine  it. 

MedietU  Properties. — Quassia  is  an  excellent  tonic  and 
may  be  considered  as  the  most  pure  and  simple  of  bitters. 
It  is  not  a  stimulant  and  is  therefore  useful  in  dyspepsia, 
where  there  is  some  irritability  of  the  stomach,  and  also 
during  the  convalescence  from  fevers.  It  is  likewise 
valuable  as  a  menstruum  for  some  of  the  salts  of  iron, 
especially  the  Tinctura  ferri  sesquichloridi.  It  might  be 
given  in  all  cases  in  which  bitter  tonics  are  indicated.  It 
is  said  to  be  largely  employed  by  brewers,  to  give  bitterness 
to  their  beer. 

It  may  be  given  in  the  form  of  infusion  or  tincture. 

Dose, — Of  the  infusion,  ^  to  jij,  three  times  a  day. 

Prep, — Inf.  Quassise. 

QTJERCUS. 

The  bark  of  Quercus  Pedunculata.     Common  Oak. 

The  bark  of  this  tree  is  officinal.  It  should  be  collected 
in  the  spring,  and  from  branches  of  about  three  or  four 
years  old.  It  contains  galhc  acid,  tannin,  and  extractive 
matter,  on  which  its  virtues  mainly  depend.  The  infusion 
of  oak-bark  is  remarkable  for  not  occasioning  a  precipitate 
with  tartar  emetic.  This  bark  is  extensively  employed  in 
the  tanning  of  leather. 

Medical  Properties. — ^Tonic  and  astringent,  but  it  is 
seldom  prescribed  for  internal  use.  In  iutermittents,  it 
has  been  combined  with  cinchona,  when  the  latter  passes 
off  too  rapidly  by  the  bowels,  and  it  might  be  given  in 
diarrhoea  and  passive  heemorrhages.  A  decoction  of  it  may 
be  employed  as  a  gargle  for  relaxed  uvula.  It  is  often 
employed  externally,  as  an  astringent  in  prolapsus  ani  and 
piles,  condylomata,  and  used  as  an  injection  with  alum  in 
leucorfhoea. 

Some  have  recommended  a  solution  of  it  in  the  form  of 
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a  bath  for  children,  as  a  tonic  to  the  body,  when  medicines 
could  not  conTeniently  be  administered.     It  may  be  gireu 
in  decoction,  or  an  extract  may  be  procured  from  it. 
Do9e, — If  giTcn  in  powder,  5ss  to  ^J- 
Of  the  decoction,  ^ij. 
Of  the  extract,  gr.  x. 
Prep.— Decoctom  Qaercns. 

QTTINiE  DISULPHAS.    {Vide  p.  34.) 

BESINA. 

The  solid  residue  of  the  distillation  of  the  Txrebixthin  a 
TuLOARls.     Common  Rosin  or  Yellow  Resin, 

This  substance  is  only  employed  in  the  preparation  of 
ointments  and  plasters.  It  is  considered  to  be  mildly 
stimulant. 

Prep. — Ceratrum  Resinse, — Erapl.  Cerse, — Empl.  Re- 
sinse, — Empl.  Picis. 

SHAMNXIS. 

The  berries  of  the  Rhamnus  Catharticus.  Purging 
Buckthorn, 

This  is  a  shrub  growing  about  seTen  or  eight  feet  high, 
common  in  hedges,  and  a  native  of  Europe.  It  flowers  in 
May  and  June.  Its  berries  are  ripe  in  September  and 
October.  The  berries  only  are  officinal.  They  are  of  the 
size  of  a  pea,  round,  somewhat  flattened  at  the  top,  black, 
smooth,  shihing,  with  four  seeds,  surrounded  by  a  green, 
juicy  parenchyma.  Their  odour  is  unpleasant,  the  taste 
rather  bitter,  acrid,  and  nauseous.  The  expressed  juice 
soon  ferments,  generating  acetic  acid,  which  turns  it  of  a 
red  colour.  Eyaporated  to  dryness  with  some  lime,  it 
forms  the  pigment  called  sap-green. 

Medical  Properties, — Actively  purgative,  but  the  opera- 
tion of  them  is  attended  with  very  severe  griping,  conse- 
quently aromatics  should  always  be  added.  The  only  form 
in  which  this  drug  is  usually  employed  is  a  syrup,  which 
may  sometimes  be  given  to  children,  when  there  is 
difficulty  in  administering  other  purgatives.  It  is  a  useful 
adjunct  to  purgative  draughts.  Formerly  it  was  con- 
sidered a  valuable  hvdrsgogue  cathartic,  and  waa  given  in 


MATBRIA  lUDICA*  295 

dropiiety  gout,  and  rhearoatUm.  Buckthorn  berries  ha?e 
a  powerfu  pngative  action  on  some  animali^  especially 
dogs. 

Bote. — ^For  a  child,  jj  to  5ij  of  the  syrap. 
an  adalt,  Jss  to  Jj. 

Prep. — Syr.  Rhamni. 

BHEUM. 

The  root  of  an  uncertain  species  of  Rhkuh.    Bhubarb, 

The  Tariety  of  Rhubarb  from  which  the  root  is  procured 
is  not  now  designated  by  the  London  College,  as  it  is 
supposed  by  many  writers  that  it  is  the  produce  of  several 
Tarieties,  such  as  jR.  undulatum^  rhapontieum^  campactuwif 
enodii  which  has  been  named  by  Don  and  Colebrooke» 
Aoatrale.  From  all  that  has  been  said  and  done  on  the 
subject,  there  is  no  conclusive  evidence  to  show  what 
species  affords  it,  nor  is  there  any  reason  for  concluding 
that  it  is  not  obtained  from  two,  three,  or  more  species. 

All  the  species  are  perennial  and  herbaceous,  with  large 
branchiug  roots,  sending  up  stems  from  six  to  eight  feet 
high,  with  large  petiolate  leaves. 

The  Rheum  rhaponticum^  when  cultivated,  chiefly  pro- 
duces the  stems  and  the  leaf-stalks  which  are  used  as  a 
substitute  for  gooseberries  in  making  tarts  and  pies.  Rhu* 
barb  is  produced  abundantly  in  the  mountainous  districts 
of  Tartary,  and  in  some  of  the  Chinese  provinces,  from 
which  parts  our  supplies  of  Russian  and  Chinese  Rhu&arb 
are  derived. 

The  root  is  not  considered  good  till  the  plant  is  six  years 
old.  It  is  dug  up  twice  a  year  in  Tartary,  in  spring  and 
autumn ;  in  China  only  in  the  winter.  After  it  is  taken 
from  the  ground  it  is  deprived  of  its  cortical  covering,  and 
separated  into  pieces  of  a  convenient  size.  These  pieces 
are  then  bored  through,  and  suspended  by  strings  upon 
cords,  to  dry  in  sheds.  Several  other  processes  are  employed 
to  reduce  it  to  a  proper  condition  for  the  markets,  which 
are  detailed  in  larger  works  on  Materia  Medica. 

Chemical  Properties. — Rhubarb  yields  its  active  pro- 
perties to  water  and  alcohol.  The  infusion  is  of  a  dark 
reddish  yellow  colour,  possessing  the  odour  and  taste  of 
rhubarb :  the  residue  is  whitish,  inodorous,  and  insipid. 
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The  Tirtaes  of  the  drag  are  somewhat  impaired  by  boiliog. 
Rhubarb,  aceordmg  to  the  analjiiB  of  M.  Henrj,  afforda — 

A  peculiar  yellow  eoloormg  matter  (Rhein,  Rhabarbarin,  or  Chry. 
■ophanic  add);  ttardi;  gmn ;  tamun ;  lignin;  oxalate  of  lime;  toper- 
malate  of  lime ;  phosphate  of  lime ;  a  lalt  of  potash ;  oxide  of  iron ; 
the  latter  four  Id  small  pfoportions. 

The  most  interesting  ingredient  is  the  yellow  colouriug 
matter.  It  possesses  the  odour  of  rhubarb,  has  a  bitter 
harsh  taste,  is  slightly  soluble  in  cold  waler,  volatilizes  in 
yellow  vapours  by  heat,  is  reddened  by  solutions  of  potassa 
and  ammonia,  precipitated  yellow  by  acids  and  most 
metallic  salts,  green  by  sulphate  of  iron,  and  converted  into 
artificial  taonin  by  nitric  acid.  This  substance  has  been 
named  Rhabarbarin,  by  some  chemists,  and  by  Caventon 
has  been  obtainad  in  the  form  of  crystals.  Oxalate  of  lime 

S'ves  the  gritty  feel  to  rhubarb,  if  it  is  chewed.     It  has 
!en  found  to  form,  in  some  specimens,  almost  a  fourth  of 
the  weight. 

European  rhubarb  contains  less  oxalate  of  lime,  but 
more  tannin  and  faecula. 

The  varieties  of  rhubarb  yield  different  quantities  of 
soluble  matter  to  water  and  alcohol.  The  Chinese  is  said 
to  yield  70  parts  in  100  to  water  and  alcohol;  European, 
from  jR.  palmatum,  64  ;  B,  eompactum,  50  parts ;  undu- 
latum,  32;  rhaponticum,  30.  Water,  at  212,  takes  up  40 
per  cent,  of  Russian  rhubarb  ;  50  of  the  Chinese.  Alcohol 
dissolves  27  per  cent,  of  the  former ;  40  of  the  latter. 

The  epithet  Turkey,  now  incorrect,  has  been  applied  in 
consequence  of  rhubarb  formerly  beiug  sent  into  this 
country  from  Turkish  sea-ports.  The  so-named  Turkish 
rhubarb  should  be  called  Russian,  and  is  principally  im- 
ported from  St  Petersburg. 

Medical  Properties. — Rhubarb,  in  small  doses,  is  tonic, 
stomachic,  and  astringent ;  in  larger  ones,  purgative.  As 
a  purgative  it  principally  acts  on  the  muscular  coat,  pro- 
ducing rather  solid  evacuations.  Its  operation  is  liable  to 
be  followed  by  constipation.  Hence  in  diarrhoeas  it  is  often 
administered  first  to  clear  out  the  primee  yiee ;  secondly, 
to  restrain  the  evacuations,  and  give  tone  to  the  alimentary 
canal.  To  prevent  subsequent  constipation  saline  purga- 
tives may  be  combined  with  it,  and,  if  it  occasions  griping, 
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mromatics  may  be  employed.  Rhubarb  is  very  serviceable 
in  dyspepsia;  also  in  a  disordered  state  of  bowels  of 
young  children.  When  they  are  suffering  from  thrush, 
rhubarb  with  magnesia  in  small  doses  forms  a  useful  com- 
bination. 

It  is  well  suited  as  a  purgative  for  weak  habits  of  body, 
but  less  so  to  persons  suffering  under  fever  or  inflamma- 
tions. In  as  short  a  time  as  ten  or  fifteen  minutes  a 
remarkable  change  is  produced  in  the  urine,  which  becomes 
of  a  deep  red  colour.  This  is  owing  to  the  absorption  of 
the  colouring  principle  of  the  rhubarb. 

It  may  be  administered  in  powder,  extract,  infusion, 
or  tincture. 

The  Dose  of  the  powder,  gr.  iij  to  gr.  y),  as  a  tonic  and 
astringent ;  3j  to  5^8  as  a  purgative. 

Prep. — Inf.  Rbei,— Pilula  Rhei  comp., — Tinct.  Rhei 
comp., — Ext.  Rhei. 

The  petals  of  the  Papaver  Rhaas.  Common  eom-poppy. 

This  plant  grows  wild  in  every  part  of  ^Europe,  and 
is  seen  very  abundant  in  our  corn-fields.  The  capsule 
contains  a  milky  juice,  which,  by  drying,  somewhat  re- 
sembles opium ;  but  the  small  quantity  procurable  from 
each  plant,  and  the  trouble  required  for  collecting  it,  more 
than  compensates  for  any  virtues  it  may  possess.  The  part 
used  officio  ally  is  the  petals,  on  account  of  the  beautiful 
colour  which  is  extracted  from  them.  Some  chemists 
have  discovered  a  very  small  quantity  of  morphia  in 
them,  but  too  small  to  make  the  drug  of  importance  as 
a  narcotic. 

A  syrup  is  prepared  from  them,  much  valued  for  its 
beauty  of  colour. 

Prep. — Syr.  Rhsedos. 

BICIHI  OLEUX. 

The  oil  expressed  from  the  seeds  of  RiciKUS  Communis. 
Palma  Christi,  or  Castor  Oil  Plant. 

This  plant  in  the  East  Indies  and  Africa  attains  to  the 
character  of  a  tree,  rising  sometimes  thirty  or  forty  feet 
high.    In  more  temperate  latitudes  it  is  an  annual  plant, 

13  § 
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flotrmng  in  Hay  and  Jane ;  its  aeedi  ripening  in  Angost 
and  September.  This  species  of  Ricinos  is  a  naure 
of  the  East  lodica  and  Africa,  bat  has  been  introdaced 
into  Barope.  It  ia  caltiTated  largely  in  the  West 
Indies  and  many  districts  of  the  United  Sutes.  The 
seed  is  the  only  part  employed  to  prodnce  the  oil.  In 
extracting  the  oil,  care  should  be  taken  that  the  seeds 
are  not  rancid,  which  is  Tery  apt  to  be  the  case.  In 
100  parts  of  the  seeds  Geiger  fonnd,  exdnsiTe  of  moisture — 

Enrelope 23*92 

Keinel 69i>9 

The  kerael  consists  of — 

Fixed  oil 4619 

Gam 2*40 

Surch  tnd  lignin  20-00 

Albnmen            ....  0*50 

The  seeds  themselres,  taken  internally,  purge  power- 
fally.  Two  or  three  are  sufficient ;  but  scTen  or  eight  act 
with  great  TiolcDce.  Their  acrid  principle  resides  in  the 
whole  kernel,  and  not  in  the  enTelope,  whidi  is  almost 
inert.  This  principle  is  Tolatile,  and  is  dissipated  by 
boiling  in  water.  By  a  greater  heat  the  oil  is  altered,  and 
acquires  acrid  qualities.  Castor  oil  is  extracted  by  decoc- 
tion, expression,  and  by  the  aid  of  alcohol. 

In  the  East  and  West  Indies  the  seeds  are  braised  after 
removing  the  husk,  and  then  boiled  in  water.  The  oil 
which  rises  is  skimmed  off  and  again  boiled,  to  remoTe  the 
acrid  principle.  If  the  boiling  be  continued  after  the 
evaporation,  the  oil  turns  brown  and  acrid.  This  is  ob- 
serred  more  in  the  West  Indian  Oil.  At  the  present  time, 
little  oil  is  imported  from  the  West  Indies,  and  by  far  the 
largest  proportion  from  the  United  States. 

The  preparation  of  the  oil  by  expression,  ordered  in 
the  former,  is  discontinued  in  the  last  London  Phar- 
macopoeia. 

The  method  of  procuring  it  by  alcohol  has  been  prac- 
tised in  France,  but  the  oil  so  obtained  is  said  to  become 
more  readily  rancid  than  that  from  other  processes. 

The  seeds  of  the  ricinus  affords  about  25  per  cent,  of 
oil.     Castor  oil  is  entirely  soluble  in  pore  alcohols  which 
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circnmstance  would  enable  us  to  detect  other  fixed  oils  used 
to  adulterate  it,  for  the  j  are  in  a  very  trifling  degree  soluble 
iQ  that  menstmum.  The  purgative  qualities  of  this 
drug  do  not  depend  upon  any  one  principle^  but  may  be 
said  to  depend  on  the  operation  of  its  combined  con- 
stitnents. 

Medical  Properties. — Castor  oil  is  an  excellent  purga- 
tive, acting,  in  most  instances,  mildly  and  speedily.  In 
some  persons  it  nauseates  and  distresses  the  stomach,  and 
eren  sometimes  plays  the  part  of  a  drastic.  It  is  interme- 
diate in  its  action  to  saline  and  drastic  cathartics.  The 
chief  objection  to  its  use  is  the  unpleasant  sensation  it 
gives  to  the  fauces.  It  would  be  difficult  to  enumerate  all 
the  cases  in  which  it  might  be  advantageously  prescribed. 
It  is  a  good  medicine  for  children,  and  is  often  given  to 
women  a  day  or  two  after  parturition ;  and  in  inflammation 
of  the  bowels,  or  peritoneum,  this  is  one  of  the  first  purga- 
tives we  prescribe.  The  best  mode  of  taking  it  is,  mixed 
with  some  warm  milk.  Some  prefer  it  with  a  little  pepper- 
mint water,  gin,  coffee,  or  tea. 

Do$e. — 588  to  Jiss. 

BOSA  CANINA. 

The  pulp  of  the  fruit  of  Rosa  Canixa.  Dog  Rose  or 
fFild  Briar. 

This  variety  of  rose  is  indigenous.  The  only  officinal 
portion  of  it  is  the  fruit,  the  soft  pulpy  substance  of  which 
is  separated  from  the  seeds  by  pressure. 

The  conserve  made  with  it  may  be  slightly  laxative.  It 
is  employed  in  the  form  of  linctus,  with  other  substances 
in  coughs,  and  used  as  a  common  vehicle  in  the  prepara- 
tion of  pills. 

Prep. — Conf.  Rosae  Caninse. 

u  BOSA  CEHUFOUA. 

This  variety  of  rose  is  cultivated  in  our  gardens,  and  is 
much  admired  in  most  countries.  The  petals  are  the 
officinal  portion.  They  are  fragrant,  and  have  a  sweetish, 
acidulous,  somewhat  bitter  taste.  The  odour  depends  on  a 
volatile  oil,  whieh  may  be  obtained  by  distillation,  and  is 
known  by  the  name  of  Otto  of  Roses.   The  quantity  of  oil. 
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however,  is  very  small,  100  pounds  of  the  petals  scarcely 
yielding  half  an  ounce  of  it.  It  is  chiefly  prepared  in  the 
East  Indies.  It  becomes  concrete  in  cold  weather,  which, 
together  with  its  odour,  enables  us  to  distinguish  any  adul- 
teration with  other  volatile  oils. 

The  petals  are  slightly  laxatire,  and  are  used  in  making 
a  syrup,  which  is  more  an  elegant  adjunct  to  draughts, 
than  of  service  as  a  laxative.  The  petals  are  also  employed 
to  procure  rose  water. 

Pr^/j.— Aqua  Rosae,— Syr.  Rosae. 

SOSA  OALLICA. 

The  petals  of  this  species  are  officinal.  They  should  he 
gathered  before  the  flower  is  blown,  separated  from  their 
claws,  and  dried  in  a  warm  sun  or  by  the  fire,  and  kept  in 
a  dry  place.  Their  odour  is  improved  by  drying.  They 
contain,  accordiug  to  Cartier — 

Tannin ;  gallic  acid ;  colouring  matter ;  volatile  oil ;  fixed  oil ; 
albumen ;  salts  of  potash  and  lime  ;  silica ;  oxide  of  iron. 

The  sensible  properties  and  medical  virtues  are  extracted 
by  boiling  water. 

Red  roses  are  astringent  and  slightly  tonic,  but  chiefly 
used  in  infusion  as  a  vehicle  for  other  substances. 

Prep. — Conf.  Rosae  Gal., — Mel  Rosae, — Infus.  Rosae 
Comp. 

BOSMAEnnrs. 

The  tops  of  the  Rosmarinus  Officinalis.  Rosemary, 
This  is  an  evergreen  shrub,  a  native  of  the  south  of 
Europe,  now  cultivated  and  abundant  in  our  gardens.  The 
flowering  summits  are  officinal.  They  have  a  strong 
balsamic  odour,  which,  in  a  more  feeble  degree,  exists  in 
the  other  parts  of  the  plant.  The  taste  is  bitter  and  cam- 
phorous.  This  depends  on  a  volatile  oil,  which  may  be 
obtained  by  distillation.  The  virtues  are  partially  dissipated 
by  drying,  and  it  becomes  inodorous  by  long  keeping. 

Medical  Properties. — Gently  stimulant,  and,  according 
to  some,  emmenagogue ;  it  is  seldom  used  in  this  country, 
although  it  is  an  ingredient  in  many  preparations  on  the 
Continent.  It  has  been  used  as  a  sternutatory^  and  in  some 
external  applications. 
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Dote.-~Ot&e  oil,  5  to  10  dropt. 

Of  the  spirit,  5]  to  5ij. 
iVep, — CM.  Botmariui, — Spir.RoBoiariiii, — Ldn.Ssponia. 

BUMEX. 

The  leave*  of  the  Ruuex  Acetosa.     C<mmon  Sorrtl. 

Thu  plant  is  iadigenouB.  Its  leave*  are  pleasantly  sour, 
and  vithout  odour.  The  sonrneas  depends  on  the  presence 
of  binoxalate  of  potasli,  with  a  little  tartaric  acid.  There 
is  in  them  also  some  starch  and  mucilage.  The  taste  is 
almost  lost  by  drying. 

Medical  Propertiet. — Refrigerant  and  diuretic,  and  may 
be  used  as  an  article  of  diet  in  scorbutic  complaints.  The 
JDJce  has  been  taken  as  an  acidulous  drink  In  fevers,  in 
doses  of  jss  to  ^. 

BITTA. 

The  leaves  of  Ruta  Gb&yeolens.     Common  Rue. 

This  plant  is  a  native  of  the  south  of  Europe,  but  now 
very  common  in  our  gardens;  it  flowera  from  Jane  to 
September.  The  whole  plant  is  active,  but  the  leaves  are 
commonly  preferred.  They  have  a  strong  odour,  and  a 
bitter,  hot,  and  acrid  taste.  In  the  fresh  state,  they  are 
sometimes  capable  of  blistering  the  skin,  if  ibey  are  rauch 
handled  :  the  virtues  depend  chiefly  on  a  volatile  oil,  which 
is  abundant,  and  is  contained  in  glandnlar  vesicles,  dispersed 
over,  the  whole  surface  of  the  plant. 

Their  active  properties  are  extracted  both  by  alcohol  and 
water. 

Medical  Propertiet. — Stimnlant  and  autispasniodic.  It 
ia  used  in  hysteria,  flatulent  colic,  and  amenorrhcea,  end 
worm  cases.  By  the  ancients,  it  was  used  as  a  condiment, 
and  was  supposed  to  be  an  natidote  to  poisons. 

Doie. — Of  the  powdered  leaves,  gr.  x  to  gr.  xz. 

Prep. — Conf.  Rutse. 

SABASILLA. 

The  seeds  of  Asaqr^a  OrFiciNALia, 

This  plant,  formerly  named  Veratrum  Cevadilla,  ia  a 
native  of  Mexico,  bearing  spiked  racemea ;  the  fruit  is  a 
capuile  with  three  cells,  each  containing  two  ox  three  aeeda. 
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which  are  blacliiih  and  angular.  The^  hare  qo  odonr,  but 
an  acrid  and  bitter  taste.  According  (o  MM.  Pelletier  and 
CaTenton,  tbej  contain — 

Filtf  matter ;  «u ;  icid  plUle  i>f  terttri* ;  gnm  ;  iroody  fibre. 

These  seed*  are  never  given  internally.  They  are 
employed  for  procuring  veratria  according  to  the  process 
of  the  former  London  Pharmscopoeia,  wliich  is  as 
follows : 

The  aabadilla  is  to  he  boiled  in  spirit  and  pressed,  and 
then  the  spirit  Is  to  be  distilled  off.  The  residae  is  to  be 
treated  with  water  and  dilute  aulphttric  acid  repeatedly,  by 
which  we  get  au  impure  sulphate  of  veratria  in  solution  ; 
this  is  to  be  evapormted  and  then  mixed  with  magnesia, 
whereby  we  hare  formed  a  soluble  sulphate  of  mngnesia, 
and  reratria  is  precipitated  in  an  impure  state.  This  is  to 
be  collected  by  lillmtion,  and  again  dissoWeil  in  dilute  sid- 
phuric  acid ;  now  charcoal  is  added  to  decolorise  the  liquid, 
and,  lastly,  ammonia  is  added  to  precipitate  the  veratria  in 
a  pure  slate. 

For  its  chemical  qualities,  ride  ViaATRUM. 

Mtdical  Properliei. — Irritant,  anodyne,  narcotic,  and 
secondarily  sedative  and  powerfully  sternutatory.  It  is 
not  a  fit  medicine  for  internal  use.  It  is  best  employed  as 
a  topical  application  to  allay  pnin  in  rheumatic  or  neuralgic 
affections,  in  the  form  of  ointment  (Jss  to  3j)  or  in  tbc 
shape  of  a  tincture. 

BABnrA. 

The  tops  of  JuHlFEKUs  Sabina.     Savine. 

This  is  au  evergreen  shrub,  very  common  at  preaent  in 
this  country,  somewhat  resembling  ttie  juniper,  but  not 
generally  attaining  to  so  large  a  size.  It  is  a  native  of  the 
South  of  Europe  and  the  Levant.  The  ends  of  the  branches 
should  be  collected  for  medical  use,  in  the  spring.  The 
tops  and  leaves  have  a  strong,  Ueavy,  disagreeable  odonr, 
and  a  bitter  acrid  taste.  These  qualities  depeud  on  a 
volatile  oil,  which  may  be  separated  by  distillatioD  in  the 
usual  manner.  It  amounts  to  1j  or  16  per  cent.  They 
impart  their  properties  to  alcohol  and  water. 

Medical  Properties. — Savine  is  highly  stimnlant  and 
diuretic,  increasing  also  the  secretioD  of  the  bIdq  and  ntems. 


MATERIA   MEBICA.  303 

on  which  it  exerts  a  powerful  action.  It  is  used  most 
commonly  in  amenorrhoea,  and  by  some  has  been  prescribed 
in  chronic  rheumatism.  This  drug  has  the  character  of 
being  able  to  procure  abortion,  and  deaths  unfortunately 
have  resulted  from  8uch;,^an  abuse  of  it.  It  is  considered 
that  abortion  will  not  result  from  it  unless  such  disturbance 
of  the  system  has  been  occasioned  as  to  endanger  the  life 
of  the  female. 

Savine  is  used  in  the  form  of  a  cerate  as  an  external 
irritant,  to  promote  the  discharge  from  blistered  surfaces. 
It  has  been  applied  in  powder,  or  in  infusion  to  warty 
excrescences,  indolent  ulcers,  psora,  and  tinea  capitis. 

Dose, — Of  the  powder,  gr.  v  to  gr.  xv. 
Of  the  oil,  2  to  5  drops. 

Prep, — Unguentum  Sabinae. 

SACCHARI  FiEX. 

Treacle, 

This  is  the  uncrystallizable  syrup  left  after  separating 
the  cry  stall  izable  sugar.  It  is  used  in  the  Pharmacopoeia, 
in  the  preparation  of  some  pills.  And  is  also  an  useful 
Yehicle  for  some  medicines  for  children,  particularly  the 
sesquioxide  of  iron. 

SACCHAEUM. 

Sugar, 

The  prepared  juice  of  the  Sacchabum  Officinale. 
Sugar-cane. 

For  an  account  of  the  process  for  procuring  sugar,  the 
reader  is  referred  to  numerous  non-medical  works. 

SAGAPEHUM. 

A  gum-resin,  obtained  from  an  unknown  variety  of 
Ferula. 

It  is  collected  in  Persia,  and  is  imported  from  Smyrna, 
Alexandria,  and  other  parts  of  the  Levant.  In  its  external 
characters  it  somewhat  resembles  assafoetida,  but  is  gene- 
rally darker  coloured,  has  a  greasy  appearance,  is  often 
mixed  witl^impurities,  has  a  strong  alliaceous  odour,  and 
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a  hot,  bitterith,  nameoiis  taste.  It  is  best  dinoWed  hj 
proof-spirit.  According  to  Pelletier,  its  oonstitaents  are, 
in  100 


54*26 

Gnm         ...*..  31-94 

BttsoriB 1-0 

Pecnliar  rabttances    .  0*60 

Addalom          .  ^.^ 

MtUte  of  lime  ''       *                 .  u*4W 


}  ■  ■  ■ 

Volatile  oil,  indudiiig  km  .        .11-80 


Brandes  found  3*73  per  cent,  of  volatile  oil. 

Medical  Properties. — Stimalant,  antispasmodic,  and  a 
reputed  emmenagogue  and  anthelmintic.  It  partakes  of 
the  properties  of  assafoetida  and  galbanum.  It  is  given 
chiefly  in  amenorrhoea,  hysteria,  and  chlorosis. 

Dose. — Gr.  t  to  zx. 

Prep. — Pil.  Galb.  comp., — Conf.  Rutae. 

SAOO. 

A  form  of  starch  procured  from  the  Sagus  Lstis,  and 
other  species  of  palms.     Sago  Palm. 

This  is  one  of  the  smallest  of  this  family,  seldom  ex- 
ceeding thirty  feet  in  height.  It  grows  plentifully  in  the 
East  Indian  Islands,  especially  the  Moluccas,  Borneo,  and 
a  part  of  New  Guinea.  The  pith  of  the  stem  is  the  part 
which  affords  the  Sago.  As  much  as  500  or  600  pounds 
of  it  are  said  to  have  been  obtained  from  one  tree. 

Sago  is  a  mild  nutritious  substance,  easily  digested,  well 
adapted  for  cases  of  fever,  in  which  the  stomach  rejects 
more  substantial  or  stimulating  substances.  It  is  given 
dissolved  in  water,  and  is  rendered  very  grateful  to  the 
palate,  by  adding  to  it  a  little  sugar,  or  some  spice,  or  a 
small  quantity  of  wine.  A  table-spoonful  of  sago  to  a 
pint  of  water  is  sufficient. 

SAMBUCTTS. 

The  flowers  of  Sambucus  Nigra.     Common  Elder. 

This  variety  of  Sambucus  may  be  called  a  small  tree.  It 
is  indigenous,  and  flourishes  in  almost  every  part  of  this 
country.    The  flowers  only  are  oflkinaL    The  berries. 
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wbicb  are  of  a  dark  purple  colour^  are  employed  in  making 
a  species  of  wine. 

The  flowers  have  a  peculiar,  rather  unpleasant  odour, 
stronger  when  they  are  fresh  than  dried.  Their  taste  is 
slightly  bitter.  They  contain  a  volatile  oil  in  small  quantity, 
and  ammonia  is  found  in  the  water  in  which  they  may 
have  been  heated.  The  berries  contain  sugar,  mucilage, 
and  malic  acid. 

The  inner  bark  is  ordered  in  the  Dublin  Pharmacopoeia. 

Medical  Properties, — The  flowers  are  slightly  excitant 
and  diaphoretic,  but  very  seldom  used.  They  are  more 
employed  externally  in  ointments,  fomentations,  and 
poultices. 

The  berries  are  diaphoretic  and  aperient.  Their  in- 
spissated juice  has  been  administered  in  rheumatism,  gout, 
cutaneous  and  syphilitic  eruptions,  in  doses  of  5j  to  5ij>  &s 
an  alterative,  ^ss  as  a  laxative. 

The  inner  bark  is  a  hydragogue  cathartic,  and  emetic 
in  laree  doses.  It  has  been  given  in  dropsies  and  some 
chronic  diseases ;  one  ounce  may  be  boiled  with  two  pints 
of  water  down  to  one,  and  two  to  four  ounces  of  it  given 
for  a  dose. 

Pr^.— Ung.  Sambuci, — Aqua  Sambuci. 

SAPO. 

Hard  soap  is  made  by  the  action  of  soda  on  olive  oil. 
According  to  the  discoveries  of  chemists,  the  oil  is  de- 
composed, and  gives  rise  to  the  production  of  two  acids, 
margaric  and  oleic,  with  a  third  principle,  named  glycerine. 
These  two  acids  unite  with  the  soda  to  form  soap.  The 
variety  of  hard  soap  used  medicinally  is  ordinarily  called 
Castile  soap.  This  is  recognised  by  its  marbled  or  mottled 
appearance,  bluish  in  the  centre,  and  red  on  the  surface 
after  it  has  been  exposed  to  the  air.  This  colouring  is 
given  by  sulphate  of  iron,  which  at  first  makes  the  streaks 
of  the  interior  blue,  and  the  iron,  by  becoming  exposed  to 
the  air,  attracts  more  oxygen,  and  becomes  a  sesquioxide. 

Sapo  mollis,  soft  soap,  is  made  with  olive  oil  and  potash. 
The  oil  used  is  generally  of  a  very  inferior  quality.  It 
contains  usually  a  considerable  excess  of  alkali,  and  hence 
is  more  powerful  as  a  detergent. 
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Medical  Properiiea, — LaxatiYe,  antacid,  emetic,  diuretic, 
externally  emollient  and  detergent.  It  is  given  in  dys- 
pepsia with  rhubarb,  to  relieve  constipation,  and  to  assist 
the  hepatic  system :  also  in  urinary  disorders,  where  the 
uric  acid  prevails.  At  one  time  it  was  considered  antilithic, 
that  is,  that  it  prevented  the  formation  of  urinary  calculi, 
and  even  had  the  power  of  dissolving  them,  when  formed. 
Soap  may  be  serviceable  in  cases  of  poisoning,  as  an  emetic, 
when  more  powerful  ones  are  not  at  hand.  It  should  be 
given  freely,  dissolved  in  water.  It  is  often  used  in 
pharmacy  to  give  consistence  to  pills,  and  to  prevent  their 
becoming  too  hard  and  insoluble  after  long  keeping.  It 
likewise  enters  into  several  discutient  applications. 

SABZA. 

* 

The  root  of  Smilax  Officinalis.    Sarsaparilla. 

The  plant  which  affords  this  was  long  named  Smilax 
Sarsaparilla,  till  it  was  ascertained  to  be  another  species, 
which  is  now  thought  to  be  correctly  designated.  The 
plant  is  perennial,  with  an  annual  climbing  or  trailing 
stem,  which  is  angular  and  prickly.  It  abounds  about 
the  river  Magdalena,  and  is  the  Zarsaparilla  of  the  natives. 
The  plant  also  grows  in  Mexico,  Guatemala,  and  the  warm 
latitudes  of  South  America.  The  root  is  very  long  and 
slender,  and  as  it  is  brought  into  the  market  from  various 
sources,  is  divided  into  several  commercial  varieties,  such 
aa  Honduras,  Jamaica,  Lisbon,  &c. 

Honduras  sarsaparilla  comes  in*  bundles  two  or  three 
feet  long,  consisting  of  the  roots  folded  lengthwise,  and 
secured  by  some  circular  turns,  and  packed  in  bales  weigh- 
ing about  100  pounds,  imperfectly  covered  with  skins. 
The  roots,  at  one  extremity,  are  collected  in  large  numbers 
to  a  common  head,  to  which  a  portion  of  the  stem  is  some- 
times appended. 

The  Jamaica  or  red  sarsaparilla,  generally  reputed  to 
be  the  best,  is  not  produced  in  Jamaica,  and  only  got  the 
name  in  consequence  of  that  island  being  a  channel  for 
its  exportation.  Its  chief  source  is  Columbia.  A  large 
quantity  of  sarsaparilla  is  also  shipped  from  Vera  Cruz  and 
Tampico.  The  bundles  are  rather  smaller  than  of  the 
Honduras  variety,  the  fibres  are  smaller,  and  the  bark  is 
thinner. 
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The  BrasUian  or  LMon  sarsaparilla  grows  in  the 
country  between  the  Orinoco  and  Rio  Negro,  and  is  con- 
veyed to  the  port  of  Para.  It  is  distingnished  by  the 
amylaceoQs  character  of  its  interior  structure,  and  on  this 
account  has  at  times  been  supposed  to  be  the  most  yaluable 
yariety. 

Dried  sarsaparilla  root  is  wrinkled  externally,  of  a  gray- 
brown,  reddish,  and  sometimes  blackish  colour,  composed 
of  a  thin  epidermis,  a  thick  cortical  portion,  ligneous  fibre, 
and  a  central  pith.  In  its  ordinary  state  it  is  almost  in- 
odorous, but  in  decoction  acquires  a  very  peculiar  odour. 
It  is  mucilaginous  and  slightly  bitter  to  the  taste,  and, 
after  long  chewing,  causes  an  acrid  sensation  in  the  fauces. 
The  root  is  considered  to  be  efficacious  in  proportion  as  it 
possesses  this  acrimony,  which  appears  to  reside  chiefly  in 
the  cortical  part.  The  virtues  are  imparted  to  water,  but 
are  impaired  by  long  boiling.  Diluted  alcohol  is  considered 
to  be  even  a  better  menstruum  than  water,  for  taking  up 
the  matter. 

The  chemical  composition  of  sarsaparilla  is  very  uncer- 
tain ;  and  different  chemists  disagree  much  as  to  the  proxi- 
mate principles  they  find  in  it.  It  contains  starch,  lignin, 
and  extractive  matter.  Canobio  found  3  per  cent,  of  resin  ; 
Berzelius  found  volatile  oil;  Palotta  discovered  a  white 
powdery  substance,  which  he  named  Pariglin,  and  thought 
it  was  the  active  principle :  to  a  similar  substance  Folclii 
gave  the  name  of  Sroilacin.  Much  of  the  uncertainty  may 
have  arisen  from  the  sarsaparilla  being  liable  to  deteriora- 
tion by  keeping,  and  being  collected  from  other  varieties  of 
smilax,  which  are  less  useful.  If  it  does  not  produce  an 
acrid  sensation  in  the  throat,  after  being  long  chewed,  it 
should  be  rejected. 

Medical  Properties.  —  Sarsaparilla  is  generally  con- 
sidered to  be  alterative,  diaphoretic,  tonic,  and  anti- 
syphilitic. 

At  one  period  this  medicine  was  supposed  to  be  a  specific 
in  the  cure  in  syphilis ;  such  an  idea  now  is  almost  alto- 
gether abandoned.  It  may  be  and  appears  to  be  very  ser- 
viceable in  the  management  of  the  secondary  forms  in 
combination  with  other  remedies,  after  a  protracted  use  of 
mercury,  and  the  system  being  greatly  reduced.  It  is  cer- 
tainly usefuk  in  some  skin  diseases ;  possibly  it  does  good 
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by  soothing  the  internal  macous  membrane,  by  lubricating 
and  allaying  irritation,  and  may  enter  the  circulation  and 
attenuate  and  parify  the  blood.  It  is  also  prescribed  in 
chronic  rheumatism  and  scrofulous  affections,  and  after 
protracted  diseases,  in  which  there  is  emaciation  and  a 
cachectic  appearance,  with  any  perceptible  organic  affec- 
tion. If  the  compound  decoction  of  sarsaparilla  proves 
beneficial,  it  is  not  fair  to  give  all  the  merit  to  the  sarsapa- 
rilla, as  there  are  other  ingredients  which  are  certainly 
quite  as  active. 

Do9e, — In  powder,  5^  to  5i>  seldom  taken  on  account  of 
the  bulk. 

Of  the  decoction,  or  compound  decoction,  a  pint  may  be 
given  in  the  day. 

Of  the  extract,  3j  to  5j. 

Prep, — Decoct.  Sarzse, — Dec.  Sanse  comp.,  —  Extr. 
Sarsae  Fluidum, — Syrupus  Sarzae. 

SA8SAFAAS. 

The  root  of  Sassafras  Officinale,  oHom  Laueus 
Sassafras. 

This  tree  is  a  native  of  the  United  States,  Hezioo,  and 
Brazil,  and  is  also  found  in  Cochin-China.  The  parts  of  it 
used,  are  the  wood,  the  pith,  the  root,  and  bark  of  the  root. 
The  root  only  is  ordered  in  our  Pharmacopoeia.  The  most 
active  part  is  the  bark  of  the  root. 

The  wood  is  porous,  of  a  light  brown  colour,  laminated, 
and  covered  with  a  spongy  bark,  which  is  divisible  into 
layers.  The  bark  is  of  a  rusty  colour,  very  brittle,  of  a 
lighter  colour  in  the  interior.  Its  odour  is  fragrant ;  the 
taste  sweetish  and  aromatic.  These  qualities  are  extracted 
by  water  and  alcohol ;  they  reside  in  a  volatile  oil,  which 
can  be  separated  by  distillation. 

Medical  Properties, — Sassafras  is  mildly  stimulant,  and 
sometimes  diaphoretic.  It  is  also  called  an  alterative.  It 
is  most  employed  as  an  adjuvant  on  account  of  its  pleasant 
flavour.  It  is  recommended  in  secondary  syphiUs,  chronic 
rheumatism,  and  skin  diseases.  It  would  be  very  wrong  to 
place  much  reliance  on  it.  In  the  London  streets,  espe- 
cially in  winter  nights,  an  infusion  of  it  is  sold  at  stdSa, 
known  by  the  name  of  Saloop :  its  admirera  oonaider  it  a 
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most  wholeaoine  beverage.  It  may  be  given  in  iD fusion  or 
decoction,  ad  libitum^  or  the  oil  may  be  given  in  doses  of 
ten  to  twenty  minims. 

Prep, — ^Dec.  Sarzae  comp., — 01.  Sassafras. 

SCAHHOirnJM. 

The  Onm-resin  of  Convolvolus  Sg ammonia. 

The  phint  which  aflfords  scammony  has  a  perennial  root, 
with  annual,  trailing,  twining,  herbaceous  stems.  It  is  a 
native  of  Syria  and  the  neighbouring  countries.  The  drug 
is  collected  in  the  following  manner:  iu  the  month  of 
Jane  the  earth  is  cleared  away  from  the  root,  which  is 
sliced  off  about  two  inches  from  the  top,  and  the  milky 
juice  which  exudes  is  collected  in  shells  or  any  other  con- 
venient receivers.  A  few  drachms  only  are  collected  from 
each  root.  The  juice  from  several  plants  is  placed  in  a 
proper  vessel  and  gradually  hardens,  forming  pure  scam- 
mony. It  is  not  exported  in  this  state,  but  is  mixed  with 
the  expressed  juice  of  the  leaves  and  stalks,  wheat-flour, 
chalk,  fine  sand,  &c.  The  drug  produced  in  Syria  is 
called  Aleppo  scammony,  and  is  the  best.  Another  variety 
it  named  Smyrna  scammony,  from  the  place  of  its  export. 
The  precise  source  of  it  is  not  known. 

Aleppo  scammoni/  is  in  large,  irregular,  heavy  masses, 
generally  somewhat  porous,  occasionally  quite  compact. 
The  colour  internally  is  lighter  than  on  the  outside,  but 
becomes  dark  by  exposure  to  the  air.  It  is  easily  pul- 
verized, and  yields  a  light  gray  powder.  Saturated  with 
water,  it  gives  a  greenish  milky  appearance.  The  smell  of 
it  is  likened  to  old  cheese.  The  taste  is  bitterish,  and 
slightly  acrid. 

Smyrna  scammony  is  in  flat  cakes,  darker,  heavier,  more 
compact,  less  easily  pulverized,  with  a  bitter  acrid  taste, 
and  an  odour  different  from  the  preceding  variety.  With 
water  it  forms  an  opaque  solution  of  a  dirty  white  colour. 

Scammony  is  classed  with  gum-resins.  It  is  partially 
soluble  in  water  and  alcohol,  entirely  in  proof-spirit,  ex- 
cepting the  impurities.  Its  chief  constituent  is  resin,  which 
forms,  in  the  best  specimens,  about  80  per  cent.,  but  some 
of  the  inferior  specimens  do  not  contain  more  than  40  per 
cent,  of  resin. 
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Medical  Properties. — Scamtnonj  is  a  drastic  cathartic, 
and  may  also  be  called  an  anthelmintic.  It  acts  with  con- 
siderable yiolence  in  large  doses,  producing  slimy  mucous 
eyacnations.  As  a  purgative  it  is  perhaps  the  beat  for 
discharging  mucus;  it  not  only  discharges  that  already 
secreted,  but  stimulates  the  mucous  follicles,  unloading 
them,  and  thus  removes  the  nidus  of  the  worms  of  the 
intestines,  by  which  proceeding  they  are  more  easily  dis- 
lodged. This  is  probably  the  only  explanation  to  be 
aiforded  of  its  anthelmintic  virtues.  Scammony  is  ge- 
nerally given  in  combination  with  other  purgatives,  and 
with  aromatics,  especially  ginger,  to  counteract  its  griping 
effects. 

Dose. — For  an  adult,  gr.  x  to  gr.  xv. 
a  child,  gr.  iij  to  gr.  v. 

Prep. — Conf.  Scamm., — Pil.  Col.  c, — Pulv.  Scamm. 
comp. 

SCILLA. 

The  fresh  bulb  of  Urqinea  Scilla,  or  Sgilla  Mari- 
TIM  A.     Squill,  Sea  Onion. 

This  plant  is  perennial,  with  fibrous  roots  proceeding 
from  the  base  of  a  large  bulb,  which  sends  forth  several 
large  leaves,  and  a  long  succulent  flower-stem  supporting  a 
long  spike  of  whitish  flowers.  It  grows  on  the  sea-coast 
of  Spain,  Italy,  Greece,  and  other  countries  bordering  the 
Mediterranean.  The  bulb  is  the  officinal  portion,  and  may 
be  kept  for  some  months  in  a  moist  state  by  immersion  in 
sand.  It  is  pear-shaped,  varying  in  size  from  that  of  a 
fist  to  a  child's  head,  consisting  of  fleshy  scales,  thin  at 
their  margin,  and  thin  and  dry  externally,  so  as  to  appear 
like  a  membranous  envelope.  The  colour  of  the  interior 
is  ordinarily  white ;  sometimes  it  has  a  pinkish  tinge.  The 
bulb  abounds  in  an  acrid  juice,  which  will  inflame  the  skin 
and  even  excoriate  it,  if  much  handled.  By  drying,  the 
acrimony  is  diminished,  without  lessening  the  medical 
virtues,  and  four  fifths  of  the  weight  are  lost.  The  drug 
is  usually  kept  in  the  form  of  thin  dry  slices,  prepared  by 
incision  and  artificial  heat ;  the  most  external  and  internid 
parts  are  rejected  ;  the  former  wanting  the  active  principle, 
and  the  latter  being  too  fleshy  and  mucilaginous.  Squill 
may  be  pulverized,  but  it  is  difficult  to  preserve  it  in  that 
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state  long,  on  account  of  its  absorbing  moisture  from  the 
air,  which  makes  it  concrete  it  into  a  mass.  The  odour  is 
feeble,  the  taste  bitter,  nauseous,  and  acrid.  The  Tirtuea 
of  squill  are  extracted  by  water,  alcohol,  and  vinegar.  The 
constituents,  according  to  Vogel,  are — 

A  bitter  principle,  named  gciltiiin  ;  gum ;  tannin ;  traces  of  dtrate 
of  lime,  and  saccharine  matter ;  an  acrid  principle,  which  he  could  not 
isolate. 

The  tannin  is  iu  very  small  quantity.  The  scillitin  is 
soluble  in  water,  alcohol,  and  vinegar.  According  to 
another  chemist,  the  acrid  principle  is  insoluble  in  water 
and  dilute  acids,  but  soluble  in  strong  alcohol.  From  the 
conflicting  statements  it  is  clear  that  little  is  known  for 
certain  respecting  it;  acicular  crystals  (named  raphides) 
are  found  in  the  scales,  and  amount  sometimes  to  10  per 
cent,  of  their  weight,  they  are  supposed  to  consist  eilner 
of  phosphate  or  oxalate  of  lime. 

Medical  Properties, — Squill  is  a  stimulating  expectorant, 
diuretic,  and  in  large  doses  emetic  and  purgative.  As  an 
expectorant  it  is  only  suited  for  chronic  diseases,  such  as 
chronic  catarrh,  asthma,  and  bronchitis,  occurring  in 
elderly  people.  It  acts  by  giving  tone  to  the  vessels  of  the 
mucous  membrane,  and  causing  them  to  throw  out  more 
healthy  fluids.  When  there  is  deficient  secretion,  it  is 
better  to  be  combined. with  tartarized  antimony,  or  ipeca- 
cuanha. When  there  is  excessive  secretion,  with  debility, 
it  diminishes  the  quantity,  by  giving  tone  to  the  relaxed 
vessels. 

Squill  is  an  improper  medicine  for  children's  diseases 
generally  ;  we  have  a  much  better  substitute  in  ipecacuanha. 
As  a  diuretic,  squill  is  much  used  in  dropsies,  and  is  very 
often  combined  with  calomel  or  Pilula  hydrargyri,  which 
assists,  by  exciting  the  absorbents  to  take  up  the  squiU, 
that  it  may  stimulate  the  kidneys  to  increased  secretion. 
As  an  emetic  and  purgative  it  is  better  left  alone,  for  in 
overdoses  it  causes  hypercatharsis,  strangury,  bloody  urine, 
bloody  stools,  and  fatal  inflammation  of  the  stomach  and 
bowels. 

Dose. — Of  the  powder,  one  grain,  gradually  increased  to 
five. 
Of  the  tincture,  S^s  to  5ji  ter  die. 
vinegar,  588  to  2jss. 
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Ab  an  emeticy  the  qaantitj  whidi  has  been  giTen  is  eight 
to  twelre  grains.  In  the  moist  state  squill  i<  not  admi- 
nistered ;  but  its  strength,  compared  with  the  dried  sub- 
stance, is  onlj  one  fifth. 

'Prtp.  —  Acetum  Scillae, — Qxymel  SciUs,  —  Pil.  Scillse 
comp., — ^Tinct.  Scillse. 

SCOPABIUS. 

The  tops  of  Cttisus  Scopahius.     Comwum  Broom. 

This  shrub  is  indigenous,  existing  in  great  abundance 
on  our  heaths ;  readilj  recognised  by  its  beautiful  yellow 
flowers.  The  whole  plant  has  a  bitter  nauseous  taste,  and 
when  bruised,  a  strong  peculiar  odour.  The  tops  are 
officinal,  but  the  seeds  possess  similar  properties.  The 
Tirtues  are  extracted  by  water  and  alcohol. 

Medical  Properties. — Diuretic  and  cathartic.  It  has 
been  prescribed  in  dropsies,  sometimes  with  great  relief. 
It  is  best  given  in  the  form  of  decoction,  for  the  pre- 
paration of  which  a  formula  is  now  given  in  the  London 
Pharmacopoeia. 

Dose. — Of  the  docoction,  one  to  two  ounces  three  times 
a  day. 

Prep. — Dec,  Scoparii  comp. 

SENEGA. 

The  root  of  Polygala  Senega.     Rattlesnake  Root. 

This  plant  grows  wild  in  most  parts  of  the  United  States ; 
the  root  is  perennial,  but  the  stem  annual ;  of  rather  a 
diminutive  size,  seldom  growing  more  than  nine  inches 
high.  The  root  only  is  used  officinally.  This  root,  at 
first  sight,  bears  some  resemblance  to  ipecacuanha,  in  its 
small  branches,  but  is  readily  distinguished  by  the  tube- 
rosity on  its  summit,  from  which  several  stems  had  grown. 
The  outer  part  is  hard  and  resinous,  and  contains  the  active 
principle ;  the  internal  portion  is  comparatively  inert.  The 
taste  of  the  root  is  at  first  sweetish  and  mucilaginous,  and 
after  chewing,  pungent  and  acrid,  leaving  great  irritation 
in  the  fauces.  The  active  principles  are  extracted  by 
boiling  water,  also  by  alcohol,  in  rather  a  less  d^ree ; 
diluted  alcohol  is  the  best  solvent.  According  to  the 
analysLs  of  Gehlen,  it  containa — 
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Medical  Properties. — Senega  is  a  stimalating  expec- 
torant, tonic,  and  at  the  same  time  somewhat  diaphoretic. 
It  is  said  also  to  be  emetic,  purgative,  and  emmeDagog;ue, 
in  fact  increasing  most  of  the  secretions.  Its  good  effects 
are  best  shown  upon  the  pulmonary  organs,  for,  at  the 
same  time  that  it  restores  the  tone  of  the  mucous  membrane 
of  the  air-tnbes,  it  is  a  tonic  to  the  system  generally.  It 
combines  the  good  effects  of  ipecacuanha  with  those  of  the 
TCgetable  tonics.  I  have  used  it  with  much  benefit  in 
chronic  catarrhs,  in  the  last  stages  of  bronchitis  or  pneu- 
monia, where  there  is  excessive  secretion,  and  at  the  same 
time  much  debility;  and  I  believe  that  it  is  little  ased 
because  many  who  have  prescribed  it  have  given  it  in 
improper  doses.  By  some  it  has  been  much  extolled  as  an 
emmenagogue. 

Dote, — In  powder,  gr.  v  to  gr.  x. 

Of  the  decoction,  5vj  to  5j- 

Prep. — Decoctum  Senegce. 


SENNA  ALEZANSSINA. 
SENNA  INDICA. 

Alexandrian  Senna,  according  to  the  present  London 
Pharmacopoeia,  is  the  leaf  of  the  Cassia  Officinalis  and 
Cassia  Obovata.  The  East  Indian  Senna  is  the  leaf  of 
the  Cassia  Officinalis. 

The  drug  named  Senna  is  considered  to  be  the  produce 
of  several  species  of  Cassia,  and  of  other  plants  besides. 
Those  which  contribute  most  to  its  formation  are  the 
C  acutifoliaj  C.  obovata,  C.  elongata,  and  C  lanceolata. 

The  Cassia  acutifolia  is  a  small  shrub  growing  from 
two  to  three  feet  high,  abundantly  in  Upper  £gypt,  near 
Sienna,  in  Nubia,  and  Sennaar.  It  furnishes  the  Tripoli 
Senna,  and  forms  the  greater  part  of  Alexandrian  Senna. 
The  leaflets  are  ovato-lanceolate,  acute,  oblique  at  their 
base,  nerved,  from  half  an  inch  to  an  inch  in  length,  and 
of  a  yellowish-green  colour. 

14 
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The  Cauia  obovaia  is  a  still  smaller  shmb,  rarely 
growing  more  than  a  foot  high.  The  leaflets  are  oboTate, 
▼err  obtuse,  sometimes  macronate.  It  grows  wild  in  Syria, 
Egypt,  and  Senegal,  and  has  been  cnltiTated  in  Spain  and 
Italy.  It  yields  the  Tsriety  of  Senna  named  Earope- 
Aleppo  Senna,  and  enters  into  the  composition  of  the 
Alexandrian. 

Cassia  elongata  is  the  name  conferred  on  the  plant 
from  which  the  East  Indian  Senna  is  derived.  It  has  not 
been  described  as  baring  been  seen  growing  by  naturalists. 
The  leaflets  are  elongated,  acute,  thin,  obscurely  mucronate, 
oblique,  with  Tery  short  petioles.  The  length  is  remarkable, 
compared  with  the  other  sennas :  it  Taries  from  an  inch  to 
20  lines ;  the  breadth  is  from  3  to  5  lines. 

The  Cassia  lanceolata  is  mentioned  by  some  authors, 
and  has  been  described  as  growing  in  Arabia  and  the  East 
Indies.  DecandoUe  considers  it  to  be  a  Tariety  of  the 
C  acutifolia. 

In  addition  to  the  plants  just  mentioned,  we  find  mixed 
with  tlie  senna,  leaves  of  other  plants,  such  as  Cynanehum 
oUafolium  known  also  by  the  name  of  argel,  the  Coiutea 
arborescens,  and  Coriaria  myrtifolia.  The  Cynanehum 
oleafolium  is  found  in  the  Alexandrian  Senna,  and  maybe 
distinguished  by  a  careful  inspection  of  the  leaves.  They 
are  generally  an  inch  long,  thick  and  firm,  have  no  lateral 
nerves  on  their  under  surface,  of  a  somewhat  lighter  colour, 
and  have  a  regular  base.  It  is  remarkable  in  the  real 
senna  leaves,  that  whatever  be  the  species,  they  are  always 
characterised  by  obliquity  at  their  base,  one  side  of  the 
limbuB  being  inserted  into  the  petiole  lower  down  than  the 
other,  and  forming  a  different  angle.  For  medical  use, 
senna  is  prepared  by  picking  out  the  leaflets  and  rejecting 
the  leaf-stalks,  the  small  fragments,  and  leaves  of  other 
plants  ;  the  pods  are  also  rejected,  although  unnecessarily, 
as  it  appears  that  their  purgative  qualities  are  equal  to 
those  of  the  leaves. 

Properties. — The  odour  is  faint  and  sickly.  The  taste 
is  slightly  bitter,  sweetish,  and  nauseous.  Water  and 
alcohol  extract  the  active  principles.  To  water  senna- 
leaves  yield  one  third  of  their  weight.  The  infusion 
exposed  to  the  air  for  a  short  time  deposits  a  yellowish 
insoluble  precipitate,  supposed  to  arise  from  the  union  of 
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oxygen  with  ibe  extractiye  matter.  Decoction  impairs  the 
medical  Tirtncs considerably .  By  analysis,  MM.  Lassaigne 
and  Fenenille  discovered — 

A  pedtHir  principle,  named  cathartin ;  chloroph  jlle ;  a  fixed  oil ; 
a  Mull  qoantity  of  Tolatile  oil ;  albumen ;  yellow  colouring  matter ; 
mucilage ;  malate  and  tartrate  of  lime  and  acetate  of  potash ;  mineral 
salta. 

The  active  purging  principle  is  considered  to  be  the 
cathartin.  It  is  an  uncrystallizable  substance,  having  a 
peculiar  smell,  a  bitter  nauseous  taste,  and  a  reddish- 
yellow  colour ;  is  soluble  in  water  and  alcohol,  but  insoluble 
in  ether ;  and  in  its  dry  state  attracts  moisture  from  the 
atmosphere.  It  is  thus  prepared :  to  a  decoction  of  senna 
add  acetate  of  lead,  and  then  remove  the  liquid  from  the 
precipitate.  Through  the  solution  pass  hydrosulphuric 
acid,  to  precipitate  the  lead,  and  separate  the  sulphuret  by 
filtration.  The  liquid  is  now  evaporated  to  the  consistence 
of  an  extract,  and  the  product  is  treated  with  rectified 
alcohol,  and  the  alcoholic  solution  is  evaporated.  This  is 
farther  purified  by  repeated  washing,  and  the  liquid,  by 
evaporation,  yields  cathartin. 

Medical  Properties. — Senna  is  a  prompt  and  efficient 
purgative,  venr  useful  where  a  decidedly  violent  impression 
ia  not  required.  The  chief  objection  to  its  use  is  the  severe 
griping  which  attends  its  operation.  This,  however,  may 
be  obviated  in  a  great  measure  by  combining  with  it  either 
aromatics,  or  neutral  salts,  or  camphor.  The  aromatic 
spirit  of  ammonia  is  a  pleasant  addition,  and  does  not 
appear  to  diminish  its  efficacy.  The  operation  is  said  to 
be  promoted  by  giving  it  in  combination  with  bitters,  a 
fnci  noticed  by  several  writers.  Dr.  Thomson  considers 
that  if  the  infusion  be  made  with  water  several  degrees 
below  the  boiling  point,  the  purgative  matter  is  dissolved, 
but  the  griping  principle  is  either  not  dissolved  or  not 
developed.  Such  an  infusion  may  not  gripe  so  much,  but 
certainly  it  is  far  less  active  than  that  made  in  the  usual 
manner. 

Senna  might  be  given  in  powder,  if  its  bulk  did  not 
make  it  inconvenient ;  it  is  most  used  in  the  forms  of 
infusion  and  tincture. 
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Doae. — Of  tbe  powder,  38s  to  ^, 

iDfiuioQ,  3u  to  jiij. 
tincture,  jij  to  3^y. 
Prep. — Conf.   Sennae,  —  Inf.   Sennie    comp.,  —  Tinct. 
Sennae  comp. 

8EBPEHTASIA. 

The  root  of  Aristolochia  Serpentaria.  Virginian 
Snake-root. 

Several  yarieties  of  Aristolochia  have  been  in  medical 
uae,  and,  from  supposition  of  their  emmenagogue  qualities, 
receiyed  their  Latin  name.  The  present  rariety  is  her- 
baceous, with  a  perennial  root,  consisting  of  numerous 
fibres,  proceeding  from  a  short  caudez.  The  root  only  is 
officinai.     It  is  a  native  of  the  United  States. 

This  root  has  a  yellowish-brown  colour,  bearing  some 
resemblance  to  Valerian,  from  which  it  may  be  distinguished 
by  the  fibres  being  longer,  smaller,  and  in  greater  number 
to  each  caudex.  The  smell  is  strong,  aromatic,  and  cam- 
phorous ;  the  taste  is  warm,  bitter  and  camphorous.  It 
yields  its  virtues  to  water  and  alcohol.  Chevallier  found 
in  the  root — 

Volatile  oil ;  a  yellow  bitter  principle,  soluble  in  water  and  alcohol ; 
retin ;  g:um ;  starch ;  albumen ;  lig:nin  and  various  salts. 

The  active  principles  appear  to  be  the  volatile  oil  and 
the  bitter  principle,  analogous  to  the  quassin  of  quassia. 
The  volatile  oil  will  pass  over  by  distillation  with  water. 
It  is  stated  that  this  liquid,  by  standing,  will  deposit  minute 
crystals  of  camphor. 

Medical  Properties, — Serpentary  is  a  stimulating  tonic, 
also  somewhat  diaphoretic  and  diuretic.  If  taken  in  excess 
it  causes  nausea,  vomiting,  and  dysenteric  tenesmus.  It 
is  best  adapted  for  the  treatment  of  typhus,  when  the 
system  requires  moderate  stimulation  :  also  in  the  exanthe- 
matous  fevers,  where  there  appears  to  be  insufficient'power 
to  determine  the  eruption  to  the  surface.  It  has  also  been 
recommended  in  intermittent  fevers :  and  if  not  in  itself 
sufficient  to  cure  the  disease,  is  a  useful  auxiliary  to 
cinchona. 

Dose. — Of  the  powdered  root,  gr.  x  to  gr.  xxx. 

infusion,  ^iss  to  Jij,  ter  die. 
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Pre;>.— Inftimm  SerpeotariR,— Tinet.  Cincb.  comp., — 

■Knct,  SerpcDtuue.  

SUV  TIM. 

Suet.  At  fnm  the  Oris  Aries.    Shtep. 

This  u  the  fat  of  the  sheep,  taken  chiefly  from  about 
the  Jtidoeji.  II  is  of  a  firm  consiateoce,  and  requires  a 
higher  temperature  for  meltiog  than  any  other  animal  fat. 
It  contains  a  very  large  proportion  of  atcarine,  the  solid 
principle  existing  in  fat  and  oils.  By  long  keeping  suet 
acqairea  an  unpleasant  smell,  and  becomes  unfit  for  phar< 
macentical  purposes.  It  ia  chiefly  employed  to  give  con- 
iiileDceto  ointments  and  plasters. 

PrKp. — Emplutrum  CerK. 

SIKABUBA. 

ThebarkoftheTootofQiTAgsiASiuARUBA,  orSiUAKEBA 
OrriciNALis.     Mountain  Damton. 

This  tree  is  of  considerable  size.  It  grows  in  the  West 
Indies  and  Guiana,  and  is  named  in  Jamaica  tbe  mountain 
damson.  Tbe  bark  of  tbe  root  is  ofliciQal ;  tbe  wood  itself 
being  almost  tasteless  and  inert.  This  bark  bas  no  odour, 
bat  a  bitter  taste;  it  imparts  its  virtnea  to  water  and 
alcohol.  It  is  composed,  according  to  Morin,  of  a  bitter 
principle,  supposed  to  be — 

Qisi^ii ;  Tainoni  matter ;  Tolstile  oil ;  mtlie  seid ;  i  tnce  of  gallic 
seidi  an  amMoniscslult ;  malate  lod  oxalate  of  lime  i  tame  tmneril 
ujtii  oiide  of  iroD  ;  lilies ;  ulroiD;  ligoin. 

Medical  Prvpertia. — It  is  a  mild  tonic,  possibly  useful 
in  cases  in  which  similar  remedies  are  indicated  ;  but  there 
is  »ery  little  to  recommend  it  It  cannot  be  pnlTerised 
without  mnch  trouble. 

Dote. — 3^  to  3j  of  tbe  powder. 
Sj  to  jij  of  tbe  infusion. 

Prep. — Inf.  SimBTUbse. 

SBTAFIS. 

The  seeds  of  Sinapis  Nigsa  and  S.  Alba.  Common 
Black  and  White  Mtutard. 

This  plant  is  a  native  of  the  sonth  of  Europe,  and  now 
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natnrmltfed  in  this  eovntiy,  in  vhidi  it  grov<  Tery  remdil  j ; 
the  officinal  part  of  the  pknt  is  the  teed.  llie  white 
moftard  teed  is  also  emplojed  in  most  conntries.  The  seeds 
of  either  plant  jield  a  reUow  povder,  which  has  a  some- 
what nnctnoos  appearance,  and  cakes  when  pressed ; 
when  hniised  thej  impart  their  actire  qualities  entirely  to 
water,  and  in  a  less  degree  to  alcohol.  Ther  yield  by 
pressure  a  fixed  oil  of  a  greenish-yeliow  colour,  with  littJe 
amell  or  taste,  the  remaining  portion  being  exceedingly 
pungent.  By  distillation  in  water,  black  mustard  seeds 
yield  a  volatile  oil,  soluble  in  alcohol  and  water,  of  a 
powerfully  pungent  odour  and  acrid  burning  taste,  con- 
taining a  little  sulphur,  and  capable  of  soon  exciting 
Tesication,  when  applied  to  the  skin.  This  oil  does  not 
appear  to  exist  ready  formed  in  the  seeds,  but  is  an  educt 
of  the  action  of  wtter.  Messrs.  Robiquet  and  Boutron 
eould  not  obtain  volatile  oil  from  the  white  mustard  seed. 
Their  active  qualities  depend  on  a  fixed  principle  not  ex- 
isting in  the  teed,  but  developed,  like  the  volatile  oil  in  the 
former  case,  by  the  action  of  water  or  other  agents.  The 
ingredient  converted  into  the  acrid  principle  ia  named 
ndpko-mnapinm,  discovered  by  MM.  Henry  and  Garot  in 
the  oil  of  white  mustard,  afierwards  found  in  the  seeds 
themselves.  They  believe  this  because  mustard  deprived 
of  this  substance  is  incapable  of  developing  the  acrid 
principle. 

The  two  varieties  differ  essentially  in  their  constitution, 
though  it  is  likely  that  their  characteristic  ingredients  are 
very  analogous,  as  they  both  contain  sulphur. 

Sulpho-sinapisin  is  composed  of  sulphur,  carbon,  oxygen, 
hydrogen,  and  nitrogen.  It  is  neither  add  nor  alkaline, 
white,  errs  tall  izable,  soloble  in  water  and  alcohol,  affording 
a  yeUow  solution,  inodorous,  with  a  taste  like  mustard.  It 
appears  that  vinegar  diminishes  the  irritating  properties  of 
black  mustard,  and  that  the  powder  of  it  with  strong  acetic 
acid  is  almost  inert  upon  the  skin,  although  either  sepa- 
rately is  very  irritating.  This  is  not  the  case  with  wlute 
mustard. 

Medical  Properties. — Mustard  seeds  swallowed  without 
bruising  act  as  a  laxative,  and  have  been  considered  useful 
in  dyspepsia,  where  there  is  a  torpid  atate  of  the  bowels ; 
with  this  intention  the  white  mostard  ia  preferred,  and  ia 
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administered  in  the  dose  of  a  table-spoonful :  their  action 
is  chieflj  mechanical.  The  principal  application  of  mustard 
in  medicine  is,  as  an  external  agent,  to  produce  irritation, 
inflammation,  and  eren  vesication  upon  the  surface.  The 
poultice  made  with  mustard  is  called  a  sinapism. 

Mustard  poultice,  or  a  sinapism,  is  used  as  a  rubefacient, 
counter-irritant,  and  stimulating  application. 

It  is  often  prescribed  as  a  substitute  for  cantharides,  in 
consequence  of  a  more  certain  and  speedy  operation.  Great 
care,  however,  is  necessary  in  the  employment  of  sinapisms. 
If  they  are  applied  to  an  emaciated,  delicate,  and  weakly 
body,  and  left  on  too  long,  they  may  occasion  sloughing ; 
in  children  they  act  sufficiently  in  the  course  of  ten  or 
fifteen  minutes,  and  should  be  carefully  watched,  so  that, 
as  soon  as  the  skin  is  reddened,  they  may  be  removed. 
They  are  much  used  in  apoplexy,  applied  to  the  extremities. 
If  put  on  the  dorsum  of  the  foot,  calves  of  the  legs,  or 
thighs,  from  twenty  to  thirty  minutes  may  be  sufficient 
time  to  leave  them  on.  When  in  contact  with  the  soles  of 
the  feet,  a  longer  time  is  necessary  to  produce  any  effect, 
in  consequence  of  the  thickness  of  the  epidermis. 

jSinapisms  are  beneficial  by  drawing  blood  to  the  surface, 
and,  consequently,  diverting  its  current  from  an  internid 
organ.  In  apoplexy  they  cause  a  greater  flow  of  blood  to 
the  extremities,  relieving  the  upper  part  of  the  body ;  they 
may,  at  the  same  time,  rouse  into  action  the  nervous 
system,  depressed  by  an  accumulation  of  blood  in  the 
head;  and  may  in  some  cases  be  considered  to  act  as 
evacoants. 

Prep. — Cataplasma  Sinapis. 

SODiE  CASB0HA8  IMPTTKA. 

Impure  Carbonate  of  Soda,  formerly  the  Sub- 
carbonate. 

Soda  is  found  mineralized  in  some  countries,  in  others  it 
is  obtained  artificially.  Native  soda  is  found  in  Egypt, 
and  several  other  parts  of  Africa.  It  is  obtained  from 
lakes,  which,  by  the  evaporation  of  the  water,  produce  the 
soda  in  a  solid  form.  It  is  known  by  the  name  of  Trona 
amongst  the  natives  of  Africa. 

Soda  of  vegetable  origin  is  procured  from  plants  which 
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grow  cm  the  borders  of  the  sea,  and  is  known  by  the  name 
of  Kelp  and  Barilla.  Barilla  is  obtained  from  plants  be- 
long;ing  to  the  genera  Salicomia  and  Sahola  ;  the  species 
preferred  are  the  SaUola  8oda  and  the  Salieamia  herbacea. 
In  Spain,  Sicily,  and  some  other  countries,  the  plant  is 
regularly  cultivated  for  the  production  of  soda.  The 
plants,  when  mature,  are  gathered,  dried,  and  burnt  in  pits, 
about  three  feet  deep  and  four  broad,  and  the  combustion 
is  kept  up  till  the  pit  is  filled  with  the  ashes.  These  are 
in  the  form  of  a  hard,  semifused,  compact,  saline  mass, 
which,  by  pickaxes,  is  broken  into  fragments  and  sent  into 
the  markets. 

Kelp  is  also  procured  from  the  incineration  of  seaweeds, 
principally  the  Algse  and  Fuci,  in  the  Orkney  Islands, 
Wales,  Scotland,  and  Ireland.  The  plants  are  allowed  to 
ferment  in  heaps,  then  dried,  and  afterwards  burnt  to 
ashes  in  ovens,  rudely  built  in  the  ground.  The  alkali,  in 
the  ashes,  melts  and  forms  the  whole  into  a  hard  solid  mass, 
which  is  broken  up  into  smaller  pieces  and  thrown  into 
commerce. 

Barilla  contains  from  20  to  40  per  cent,  of  carbonated 
soda,  the  rest  being  sulphate  of  soda,  sulphuret  of  sodium, 
common  salt,  carbonate  of  lime,  alumina,  silica,  oxide  of 
iron,  and  a  small  quantity  of  charcoal. 

Kelp  is  less  pure  than  barilla,  containing  only  from  3 
to  8  per  cent,  of  carbonated  soda,  the  rest  being  made  up 
of  a  large  proportion  of  sulphates  of  soda  and  potash,  the 
chlorides  of  sodium  and  potassium,  and  a  small  quantity 
of  either  the  iodide  of  sodium  or  potassium ;  it  is  from  this 
that  iodine  is  chiefly  procured. 

The  soda  of  commerce,  so  extensively  used  in  washing 
and  a  variety  of  other  processes,  is  obtained  artificially  by 
decomposing  the  sulphate  of  soda  and  common  salt.  This 
is  practised  on  a  very  large  scale  in  Scotland.  The  impure 
carbonate  is  used  in  pharmacy  to  obtain  the  pure  carbonate 
of  soda. 

SODiE  PHOSPHAS. 

The  salt  is  procured  by  adding  to  calcined  bones  some 
sulphuric  acid  with  water,  by  which  we  have  formed  a 
superphosphate  of  lime  in  solution  with  a  little  sulphate, 
and  sulphate  of  lime  largely  precipitated.     The  solution  is 


MATBEIA  MIDICA.  321 

removed  and  eraporated,  that  the  remaining  sulphate  of 
lime  may  fall,  by  being  depriTcd  of  the  necessary  quantity 
of  water  for  its  solution.  The  superphosphate  is  then 
treated  with  more  water,  and  carbonate  of  soda  is  added 
till  efferrescence  ceases :  in  this  case  part  of  the  phosphoric 
acid  combines  with  the  soda,  forming  a  soluble  phosphate 
of  soda,  expelling  carbonic  acid,  and  subphosphate  of  lime 
is  precipitated.  By  evaporating  the  liquid,  the  phosphate 
of  soda  is  procured  in  crystals. 
Compantian : 

1  phosphoric  acid  s    72 

2  soda  2  X  32  =    64 
1  basic  water  =:      9 

24  water  of  crystallization         24  x  9  =  216 

361 

Medical  Properties. — This  salt  is  a  mild  purgative,  and, 
as  it  has  very  little  taste,  will  often  suit  delicate  stomachs, 
and  is  well  adapted  for  children.  It  requires  to  be  given 
in  rather  large  doses,  and  is  best  administered  in  gruel  or 

€eak  broth,  to  which  it  gives  a  flavour,  as  if  seasoned  with 
dt. 
Dote, — For  an  adult,  from  jss  to  Jiss. 

SODiB  POTASSIO-TABTRAS. 

This  salt,  commonly  known  as  Rochelle  Salt,  is  obtained 
by  boiling  in  water  bitartrate  of  potash  with  car'^jonate  of 
soda.  In  this  case  the  excess  of  add  of  ihe  bitartrate 
combines  with  the  soda  of  the  carbonate,  expelling  carbonic 
add,  and  a  neutral  bibasic  salt  is  formed,  anc&by  evapo^ 
ration  is  obtained  in  crystals. 

Composition : 

1  tartrate  of  potash       =:  114 
1  tartrate  of  soda  =s    98 

8  water  9x8=    72 

284 
Or  it  may  be  thus  represented : 


KO,  NaO,  C*  H<  0»  +  8  HO. 


14$ 
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Medical  Uses, — It  is  a  cooliDg  taline  purgmtiTe,  most 
agreeably  taken  in  the  fonn  of  Seidlitx  powder. 
Dose, — 5ij  to  5tj. 

SODA  SULPHAS. 

This  salt  may  be  made  from  the  following  ingredients  : 

The  salt  which  remaim  after  the  dittillatioii  of  hydrochloric  add. 
Carbonate  of  toda. 
Boiling  water. 

Decomposition, — Any  excess  of  acid  remaining  with  the 
sulphate  is  saturated  by  the  soda  of  the  carbonate ;  car- 
bonic acid  is  evolTcd,  and  the  neutral  sulphate  ia  procured 
in  crystals  by  evaporation. 

Composition :  ^ 

1  ralphoric  add  =  40 

ImkU  =32 

10  water  10  x  9  =  90 

162 
Formola  NaO,  SO*  +  10  HO.  ^ 

Qualities, — It  effloresces  by  exposure  to  air.  It  is 
entirely  soluble  in  water,  not  at  all  in  alcohol.  It  has  no 
action  on  litmus  or  turmeric.  Nitrate  of  silver  causes 
scarcely  any  precipitate  in  a  dilute  solution* of  it ;  nitrate 
of  baryta,  a  very  copious  one  of  sulphate  of  baryta,  which 
is  insoluble  in  nitric  acid.  By  heat,  55  parts  per  cent,  are 
lost,  being  the  water. 

Medical  Uses, — A  mild,  cooling  purgatiye,  leas  oflfensiTe 
to  the  taste  than  sulphate  of  magnesia. 

Dose, — 5>B  ^  Xj* 

SODII  CHLOEIDirM. 

Common  Salt, — This  mineral  substance  is  diffused  orer 
almost  all  parts  of  the  world,  and  is  found  either  crystal- 
lised or  in  solution  in  springs,  and  largely  in  the  waters  of 
the  ocean.  In  the  solid  state,  called  rock-salt,  it  ia  found 
in  extensiYC  beds,  occurring  almost  constantly  in  secondary 
formations,  associated  with  clay  and  gypsum.     The  chief 
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Balt-nunet  are  in  Poland,  Hungaiy,  and  Rnatia ;  in  some 
parts  of  Germany ;  in  our  own  country  in  Cheshire  -,  in 
Spain,  and  rarioos  parts  of  Asia  and  Africa.  Rock-salt  is 
always  transparent,  but  often  exhibits  yarions  colours,  as 
red,  yellow,  brown,  violet,  or  blue ;  supposed  to  be  derived 
from  iron  and  manganese. 

When  the  salt  is  pure,  it  is  merely  dug  out  of  the  mines ; 
when  impure,  it  is  dissolved  in  water,  and  afterwards  ex- 
tracted from  the  solution  by  evaporation.  From  the  saline 
springs,  it  is  procured  only  by  evaporation.  Sea-water 
affords  salt  by  the  agency  of  solar  heat  in  hot  coun- 
tries ;  and  the  salt,  thus  obtained,  is  called  bay-salt.  In 
Europe  it  is  chiefly  so  prepared,  especially  on  the  shores  of 
the  Mediterranean.  This  is  accomplished  by  letting  in  the 
sea-water  into  shallow  dykes,  lined  with  clay,  and  from 
which  the  sea  can  again  be  shut  out.  In  these  situations 
the  sun's  heat  concentrates  the  water,  and  the  salt  crystal- 
lizes. In  temperate  climates,  the  water  is  first  concentrated 
in  buildings,  called  graduation-houses,  whicli  are  of  con- 
siderable length  and  height ;  in  which  are  suspended  fag- 
gots, upon  which  the  brine  is  pumped.  By  the  large 
surface  exposed,  evaporation  is  facilitated,  and  the  brine 
acquires  a  considerable  degree  of  concentration.  It  is  then 
subsequently  heated  in  iron  boilers  by  artificial  heat. 
Sometimes  to  save  fuel,  the  last  concentration  is  effected 
by  allowing  the  brine  to  trickle  down  a  number  of  vertical 
ropes,  on  the  surface  of  which  the  salt  is  deposited,  forming 
a  crust.  Chloride  of  sodium  crystallizes  in  cubes ;  and, 
by  hasty  evaporation,  it  often  assumes  the  form  of  hollow 
quadrangular  pyramids.  When  pure,  it  undergoes  no 
change  in  the  air ;  when  it  becomes  moist  it  is  generally 
caused  by  the  presence  of  muriate  of  magnesia. 

It  is  composed  of 

1  chlorine        =  36 
1  todium         ^  24 

—      -"/-" 
60 

and  has  no  water  of  crystallization,  although  a  little  water 
is  generally  present  between  its  particles.  In  the  salt  of 
commerce  impurities  are  found  not  very  abundant,  and 
can  be  removed  by  chemical  processes,  when  we  desire  thcf 
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salt  to  be  quite  pnfe ;  they  are,  in  addition  to  the  chloride 
of  mag;n6siam,  chloride  of  calcium  and  sulphate  of  lime 
and  magnesia,  and  gome  insoluble  matter. 

Medical  Uses, — This  salt  is  tonic  in  small  doses ;  in 
Itsrger  ones  emetic  and  purgative.  It  is  considered  to  pro- 
mote digestion,  which  is  found  to  be  less  perfect  if  those 
•©customed  to  it  are  deprived  of  its  use.  It  is  used  ex- 
ternally as  a  stimulant,  either  in  fomentations  or  as  a  bath  ; 
as  a  tonic  and  excitant  in  depraved  conditions  of  the 
-system,  esp  ecially  in  children,  particularly  depending  on  a 
scrofulous  c  Uathesis ;  and  it  is  often  employed  in  solution, 
AS  a  stimula  ting  enema. 

It. may  be    called  also  a  vermifuge,  as  we  find  that  it 
•Mists  mater  ially  in  the  removal  of  worms,  if  used  freely  in 
^e  diet.     T]  lis  possibly  may  be  owing  to  the  tonic  effect 
of  salt  on  the    stomach  and  bowels,  and  also  the  secretion 
*of  the  Jivez'.       It  is  an  interesting  fact,  that  persons  de- 
prived o%alt .  ire  almost  certain  of  being  subject  to  worms, 
and  thatia^he  n  this  salt  is  employed  freely  there  is  an 
/exemptiim  froi  b  them.     The  conclusion  from  this  is  ob- 
viou9-     A«  an    emetic,  salt  is  prompt  in  its  operation,  and 
during  the  cho  lera  has  been  by  some  preferred  to  other 
emetics.     Latel  y  it  has  been  given  in  typhoid  fevers  with 
chlorate  of  pot  ash  and  sesquicarbonate  of  soda,  and   is 
thought  to  be    beneficial  by  getting  into  the  blood,  and 
frinng'H  that  ap^pearance  and  quality  which  it  appeared  to 
have  loat  from  a  deficiency  of  saline  matter. 

The  use  of  salt  is  well  known  in  domestic  economy,  as  a 
condiment  and  an  tiseptic.  It  is  employed  in  agriculture 
aa  a  manure,  and  largely  in  the  arts  for  several  purposes. 
In  pharmacy  we  employ  it  in  preparing  hydrochloric  acid, 
chlorine,  calomel,  i\nd  corrosive  sublimate. 
/)(W.— As  a  tonic,  9j  to  5j. 

As  an  emetic,  Jss  to  ^. 

8PIEITUS  BECTIFICATUS. 

Rectified  Spirit. 

spnurnrs  tehuioe. 

Proof  Spirit. 
These  liquids  are  both  comi>08ed  of  the  aatne  con- 
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stitQentB,  Tii^  alcohol  and  water,  only  differing  in  the 
relative  proportions. 

Alcohol^  in  a  chemical  point  of  view,  is  a  compound  of 
defiant  gas  and  water,  or  a  hydrated  oxide  of  ethule,  con- 
sisting of  C^  H*  O^,  and  also  the  product  of  the  yiuous 
fermentation.  It  is  generated  in  vegetable  solutions  by 
the  process  just  mentioned ;  and  the  liquids  containing  it 
are  called  vinous  or  alcoholic ;  sugar  appears  to  be  neces- 
sary for  its  development,  or  starch,  which  is  convertible 
into  sugar ;  and,  to  assist  it,  moisture,  a  certain  tempera- 
ture, and  a  fernfent  are  necessary. 

When  sugar  is  exposed  to  this  process,  it  gradually 
disappears,  carbonic  acid  flies  off,  and  alcohol  is  found  in 
the  liquid ;  and  it  is  also  known  that  the  weight  of  the 
carbonic  acid,  alcohol,  and  water  is  equal  to  the  sugar  which 
has  disappeared  ;  hence  the  conclusion  is  that  by  the  vinous 
fermentation  sugar  is  converted  into  alcohol,  carbonic  acid, 
and  water.  From  all  liquids  thus  fermented  alcohol  may 
be  procured  by  distillation.  In  vinous  liquors  it  is  diluted 
with  an  abundance  of  water,  and  associated  with  colouring 
matter,  volatile  oil,  extractive,  and  various  acids  and  salts. 
In  purifying  it,  advantage  is  taken  of  its  volatility,  which 
enables  us  to  get  it  gradually  more  free  from  water.  The 
distilled  product  of  vinous  liquors  constitutes  the  various 
ardent  spirits  so  extensively  in  use.  From  wine  we  obtain 
brandy;  from  fermented  molasses,  rum;  from  malted 
barley  or  rye,  whiskey ;  from  malted  barley,  or  rye-meal, 
rectified  from  juniper,  Hollands  ;  from  malted  barley,  rye, 
or  potatoes,  rectified  with  turpentine,  common  gin;  and 
from  rice,  arrac.  They  are  severally  distinguished  by  their 
fiavonr,  and  their  strength  is  known  by  their  specific 
gravity,  which  is  always  inversely  to  their  concentration. 
When  the  specific  gravity  is  '920,-  they  have  a  strength 
equal  to  whieit  we  call  proof  spirit ;  and  if  stronger  or 
weaker,  they  are  said  to  be  above  proof  or  under  proof. 
Proof  spirit  in  this  state  is  far  frobi  pure :  it  contains  half 
its  weight  of  water,  essential  oil,  and  foreign  matters.  It 
is  further  purified  by  distillation  and  rectification,  as  it  is 
called.  By  repeating  the  process  several  times,  the  liquid 
can  be  obtained  of  a  specific  gravity  '825.  It  still  contains 
1 1  per  cent,  of  water. 

When  it  is  desired  to  procure  or  obtain  alcohol  stiU 
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more  concentrated,  substances  are  resorted  to  which  hay^ 
a  strong  attraction  for  water,  such  as  chloride  of  calcium, 
lime,  and  carbonate  of  potash.  These  are  heated  and 
deprived  of  any  moisture,  and  then  put  into  the  spirit. 
They  attract  and  retain  the  water,  whilst  the  spirit  may  be 
distilled  over,  of  a  lighter  specific  gravity :  and  by  frequently 
repeating  the  operation,  the  water  may  be  entirely  removed, 
leaving  absolute  alcohol  of  specific  gravity  *796. 

Very  useful  tables  have  been  constructed  by  chemists  to 
show  the  proportion  of  water  contained  in  spirit  of  different 
specific  gravities,  in  the  following  manner : 


100  PARTS. 

Sp.gr. 

tteo. 

JieokoL 

Water. 

100 
93 
84 
49 

0 
7 

16 
51 

796 
815 
838 
920 

Medical  Properties. — Alcohol,  in  any  of  its  forms,  is  a 
powerful  stimulant,  and  to  it  we  usually  refer,  in  defining 
the  effects  of  stimulants  on  the  body.  It  produces  a 
feeling  of  warmth  m  the  stomach,  which  soon  diffuses 
itself  over  the  system ;  the  heart  beats  stronger,  the  pulse 
is  quicker  and  fuller,  the  secretions  are  increased,  and 
also  the  appetite ;  there  appears  to  be  greater  muscular 
energy,  and  excitement  of  the  cerebral  functions.  These 
are  the  effects  of  a  stimulant  in  moderation ;  if  exceeded 
they  pass  into  a  state  resembling  narcotism,  and  are 
succeeded  by  considerable  prostration.  In  its  pure  state, 
alcohol  is  not  used  medicinally,  but  is  employed  in  the 
form  of  wine  or  brandy,  named,*  in  the  Pharmacopoeia, 
Spiritus  Vini  Gallici.  This  is  found  a  valuable  remedy  in 
some  severe  diseases  attended  with  extreme  debility,  as  in 
some  typhoid  fevers  and  diseases  of  the  nervous  system 
occurring  in  persons  long  habituated  to  the  use  of  ardent 
spirits.  The  use  of  ardent  spiiits  is  sadly  abused  by  almost 
all  classes  of  people.  An  excess  of  them  lays  the  foundation 
of  many  diseases,  such  as  dyspepsia,  hypochondriasis. 
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▼isceral  obstructions^   dropsy^  paralysis,   and  sometimes 
mania. 

If  taken  in  an  nnnsoally  large  quantity,  alcohol  produces 
an  apoplectic  state,  and  sometimes  sudden  death.  The 
face  becomes  livid,  the  lips  purple,  the  respiration  stertorous, 
the  mouth  frothy,  and  the  sensation  and  feeling  are  more 
or  less  suspended.  The  remedies  for  this  state  are  emetics, 
affusion  of  cold  water,  bloodletting,  a  small  quantity  of 
spiritns  ammonise,  or  a  large  dose  of  liquor  ammoniee 
acetatis. 

Alcohol,  more  or  less  diluted,  is  extensively  used  in 
pharmacy  in  the  formation  of  tinctures,  spirits,  ethers, 
and  resinous  extracts,  added  to  distilled  water  and  some 
other  liquids,  to  assist  in  their  preservation  ;  and  in  con- 
sequence of  its  powerful  antiseptic  qualities,  it  is  useful  in 
preserving  anatomical  preparations. 

STAVNXnH. 
Tin. 

'Hn  is  one  of  the  metals  which  has  been  longest  known. 
It  generally  is  found  in  the  state  of  an  oxide,  very  rarely 
as  a  sulphuret.  It  occurs  in  Cornwall  most  abundantly, 
and  in  some  other  countries  of  Europe.  In  Asia  it  is  found 
in  the  island  of  Banca,  and  the  peninsula  of  Malacca. 
In  America,  we  find  it  in  Chili  and  Mexico.  The  purest 
tin  is  procured  from  the  mines  in  Asia. 

This  metal  is  occasionally  employed  medicinally  in  a 
metallic  state,  minutely  divided.  It  is  prepared  by  melting 
it,  and,  during  the  cooling,  stirring  it  briskly,  by  which  it 
is  separated  into  small  particles.  They  may  then  be  sifted, 
to  obtain^ them  sufficiently  fine. 

Uses. — Tin  is  only  employed  as  an  anthelmintic,  especially 
in  cases  of  lumbricus  teres.  Its  action  is  purely  mechanical. 
It  may  be  given  in  doses  of  one  to  two  drachms  twice  a 
day,  and  a  brisk  purgative  should  be  administered  every 
thurd  or  fourth  day.  It  has  also  been  given  for  tape-worm 
in  still  larger  doses,  such  as  half  an  ounce  to  an  ounce. 
The  use  of  it  has  not  been  observed  to  be  followed  by  any 
bad  consequences. 
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8TAPHTSA0BIA. 

The  seeds  of  DELPHn^iUM  Staphysagria.  Stavetacre, 
This  plant  is  a  native  of  the  south  of  Europe :  the  seeds 
of  it  only  are  officinal.  They  are  irregularly  triangular, 
wrinkled,  hrown  externally,  internally  whitish  and  oily. 
They  have  little  odour,  hut  a  very  acrid,  hitter,  hot,  nauseous 
taste.  They  yield  their  virtues  to  water  and  alcohol. 
According  to  the  analysis  of  Lassaigne  and  Feneuille,  they 
yield — 

A  brown  and  yellow  bitter  principle ;  volatile  oil ;  fixed  oil ;  albu- 
men ;  an  azotized  substance ;  mucilaginous  saccharine  matter ;  mineral 
salts ;  delphine,  an  alkaloid,  combined  with  malic  acid. 

Defphia,  or  Delphine,  is  a  white  substance,  soluble  in 
alcohol  and  ether,  sparingly  in  water,  and  possessing  a 
very  acrid  taste.  It  forms  salts  with  acids.  It  is  procured 
by  boiling  the  seeds,  and  adding  magnesia,  by  which  the 
alkaloid  is  precipitated.  This  is  to  be  taken  up  by  alcohol, 
which  yields  it  by  evaporation  or  distillation. 

Medical  Properties.  —  Emetic  and  cathartic,  but  too 
violent  for  common  purposes.  They  are  chiefly  used  to 
destroy  lice  about  the  body,  as  in  the  hair  or  about  the 
pubes.  The  powdered  seeds,  for  this  purpose,  may  be 
mixed  with  lard,  and  thus  applied,  or  the  powder  sprinkled 
upon  the  parts.  They  have  also  been  infused  in  vinegar, 
for  the  same  purpose.  They  intoxicate  fish,  like  Cocculus 
indicus.  Dclphinia  is  poisonous  in  small  doses,  acting 
powerfully  on  the  nervous  system. 


STBAMONn  FOLIA  ST  SEKIHIS. 

The  leaves  and  seeds  of  Datura  StramoniuHw  2^loni- 
apple,  Jamestown  weed. 

This  plant  is  an  annual,  generally  considered  to  be  a 
native  of  North  America,  being  particularly  common  about 
Jamestown,  whence  it  has  obtained  one  of  its  £ng;ii8h 
names.  It  grows  freely  now  in  this  country,  and  when  it 
has  once  been  planted  and  the  seeds  allowed  to  ripen,  the 
plant  is  almost  sure  of  showing  itself  next  season  in  or 
about  our  gardens.     A  large  number  of  these  plants 
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growing  together,  produce  a  rank  unpleasant 'odour,  which 
may  he  detected  at  some  distance.  Every  part  of  the 
plant  poaaeasee  medical  virtues.  The  leaves  and  seeds 
only  are,  howerer,  officinal.  The  leaves,  when  fresh  and 
bruised,  exhale  a  fetid  narcotic  odour,  which  they  lose  by 
drying.  Their  taate  is  bitter  and  nauseous.  They  yield 
their  properties  to  alcohol  and  water.  According  to 
Promnitz,  they  contain,  in  100  parts — 


Gmn 

0-68 

Extractive    . 

0*60 

Qreen  starch 

0*64 

Albumen 

015 

Reiin 

012 

SaKne  matter 

0-23 

DgDin 

515 

Water 

91-25 

The  seeds  are  small,  somewhat  kidney-shaped,  almost  of 
a  black  colour,  inodorous,  with  a  taste  like  the  leaves,  and 
some  acrimony.  Brandes  examined  them  carefully,  and 
detected,  in  addition  to  a  peculiar  alkaline  principle  which 
IB  named  Daturine — 

Glntinoas  matter ;  albumen ;  gum ;  a  butyraceous  tubstance ;  green 
wax;  resin,  insoluble  in  ether;  fixed  oil;  bassorin;  sugar;  gummy 
extractive;  orange-coloured  extractive;  some  salts;  an  earthy  sub- 
sUDce, 

Daturia  is  considered  to  be  an  alkaloid,  soluble  in  like 
manner  as  the  other  alkaloids,  and  combined  naturally 
with  some  malic  acid.  It  is  crystallizable  in  acicular 
prisms,  and  forms  crystalline  salts  with  nitric,  muriatic, 
and  sulphuric  acids.  It  is  procured  by  boiling  the  seeds 
in  alcohol,  then  adding  magnesia  to  the  strained  solution. 
The  magnesia  unites  with  the  acid,  and  daturia  is  precipi- 
tated and  obtained  by  evaporation.  This  substance,  as  a 
neutral  salt,  is  powerfully  narcotic  and  sedative,  destroying 
animals  in  doses  of  three  or  four  grains.  It  htA  not  been 
employed  medicinally. 

Medical  Properties, — It  is  powerfully  narcotic,  and 
requires  to  be  given  with  caution.  In  overdoses  it  occasions 
vertigo,  headache,  dimness  of  sight,  confusion  of  intellect, 
and  a  delirium  like  intoxication,  feeling  of  fulness  about 
the  fauces,  with  sense  of  suffocation,  and  some  tendency 
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to  sleep.  In  still  larger  doses  these  symptoms  are  aggra- 
yated;  there  will  also  be  complete  loss  of  vision,  with 
dilatation  of  the  pupil,  delirium,  stupor,  paralysis,  and 
sometimes  death.  To  meet  such  occurrences,  stimulating 
emetics  are  indicated,  and  the  use  of  the  stomach-pump. 
Stramonium  appears  powerfully  to  diminish  the  sensibility 
of  the  nervous  system,  so  that  ordinary  emetics  will  some- 
times not  act ;  consequently  sesquicarbonate  of  ammonia 
and  mustard  are  particularly  indicated ;  afterwards,  diffusi- 
ble stimulants  and  auti-narcotic  remedies  should  be 
employed,  such  as  strong  infusions  of  tea  or  coffee. 
Vinegar  may  be  useful  if  there  is  not  too  much  depression. 

Stramonium  may  be  serviceable  in  many  diseases,  the 
pathology  of  which  is  obscure,  and  in  which,  if  pain  be 
relieved,  the  patient  is  satisfied,  or  where  there  is  irregular 
nervous  action.  It  is  hence  given  in  mania,  epilepsy, 
neuralgic  and  rheumatic  affections,  sjrphilitic  and  canceroas 
sores,  and  spasmodic  asthma.  It  is  of  most  service  in  the 
latter,  given  in  repeated  doses  during  the  paroxysm. 
With  the  same  intention,  and  sometimes  effect,  the  plant 
is  smoked  like  tobacco.  Care  must  be  taken  that  it  is  not 
used  where  there  is  much  plethora,  or  copious  secretion  in 
the  bronchial  tubes,  as,  by  deadening  the  nervous  sensibility 
the  accumulation  of  mucus  is  less  felt,  and  may  be  increased 
to  such  an  extent  as  to  induce  asphyxia. 

This  substance  has  been  externally  applied  in  the  form 
of  fomentation,  plaster,  or  poultice,  to  irritable  ulcers, 
inflamed  tumours,  swollen  and  painful  breasts,  and  haemor- 
rhoids. It  acts  like  belladonna,  in  dilating  the  pupil, 
applied  in  a  similar  manner. 

As  a  medicinal  agent,  stramonium  is  not  very  certain  in 
its  operation,  and,  if  continued,  the  dose  must  oe| gradually 
increased.  On  some  it  has  a  deleterious  influence  even  in 
•mall  quantities. 

Dose. — Of  the  powdered  leaves,  gr.  ss  to  gr.  ij. 
Of  the  extract,  gr.  i  to  gr.  ij. 

Prep. — Extractum  Stramonii. 

STETCHiriA. 

Strychnia.  The  active  principle  of  Nnx  Vomica  may 
be  obtained  in  the  following  manner :  bruiae  the  aeeda  of 
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Nux  Yomica,  ind  digest  them  in  rectified  spirits,  by  means 
of  which  ve  have  taken  up  in  solution  strychnate  of 
strychnia,  with  resin  and  colouring  matter ;  evaporate  this 
to  remove  the  spirit,  and  treat  the  residue  with  boiling 
water,  to  take  up  the  strychnate  of  strychnia  with  the 
colouring  matter  and  leave  behind  the  resinous  matter ; 
then  evaporate  the  solution  to  the  thickness  of  syrup  and 
add  to  it  magnesia,  which  will  unite  with  the  strychnic 
acid,  and  the  strychnia  will  be  set  free ;  to  this  add  hot 
spirit,  which  will  dissolve  out  the  strychnia  with  the 
colouring  matter,  leaving  behind  strychnate  of  magnesia ; 
pour  off  the  solution,  and  evaporate,  and  take  up  the 
residue  with  dilute  sulphuric  acid,  and  to  the  solution  add 
charcoal  to  decolourize,  and  finally  add  ammonia,  by  which 
we  have  sulphate  of  ammonia  in  solution,  and  strychnia  is 
precipitated  in  a  pure  state.      For  Medical  Properties^  see 

Nux  Vomica.  

STTBAX. 

The  balsam  or  concrete  juice  of  a  doubtful  tree,  named 
by  some  Sttrax  Officinale.     Storax  Tree, 

This  tree  grows  to  about  15  or  20  feet  high.  It  is  a 
native  of  Syria  and  the  Levant,  and  is  now  naturalised  in 
the  south  of  France  and  Italy. 

Storax  is  obtained  in  Asiatic  Turkey  by  making  incisions 
in  the  tree.  The  drug  is  described  as  imported  in  several 
conditions ;  in  fine  grains  of  a  yellow  colour,  and  of  the 
•ixe  of  a  pea,  capable  of  uniting  into  a  mass.  The  form  of 
it,  which  is  most  common,  is  in  reddish-brown  masses,  like 
lumps  of  dark  sawdust  impregnated  with  storax,  which  this 
yields  either  to  pressure  or  rectified  spirit.  It  is  also 
sent  over  in  the  form  of  a  thick  viscid  liquid. 

Liquid  storax,  according  to  Simon,  contains  volatile  oil, 
cinnamic  acid,  styracine,  with  a  hard  and  soft  resin. 

Storax  has  a  fragrant  odour,  which  it  imparts  to  water. 
It  is  very  combustible ;  soluble  in  alcohol  and  ether.  It 
yields  benzoic  acid  by  distillation,  and  contains  resin  and 
volatile  oil. 

Medical  Properties, — Stimulating,  expectorant,  and  di- 
uretic, but  seldom  used.  It  might  be  given  in  leucorrhoea, 
and  gonorrhoea  as  a  substitute  for  Copaiba. 

Dose. — 6r.  x  to  gr.  xx,  twice  or  thrice  in  a  day. 

Prep, — ^Tinct.  Benz.  comp., — Pil.  Styr.  c. 
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SVLPHUB  SUBLDIATUM,  and  SULPHUB 
PSJEdPITATUM.  ' 

Sublimed  Sulphur, — Salphar  is  an  elementary  noD  metallic 
•olid,  found  in  a  fret  state  or  in  combination  with  metals, 
forming  solpburets  which  are  very  abundant.  The  sulphur 
of  commerce  is  chiefly  derived  from  the  sulphur  earths, 
vhich  are  most  plentiful  in  Italy  and  Sicily.  It  is  extracted 
from  the  earths  by  placing  them  in  furnaces,  which  have 
tubes  passing  from  them  to  transmit  the  sulphur  into 
water  prepared  to  receive  it ;  this  sulphur  is  impure,  and 
is  known  by  the  name  of  crude  sulphur.  For  purification 
it  is  melted  in  cast-iron  vesseb;  when  the  impurities 
subside,  tbe  sulphur  is  ladled  out  and  poured  into  cylin- 
drical wooden  moulds,  which  give  it  the  form  of  cylinders, 
known  as  roll  sulphur.  The  dregs  of  the  process  form  an 
impure  sulphur,  known  by  the  name  o(  sulphur  vivum. 

Another  mode  of  purification  consists  in  distilling  or  sub- 
liming the  crude  sulphur  into  rooms,  where  it  condenses : 
if  the  rooms  are  small  and  much  heated,  it  runs  down  the 
sides  in  a  liquid  state,  and  may  be  cast  into  rolls ;  if  the 
room  is  capacious  and  cooler,  it  will  be  condensed  in  the 
form  of  a  fine  powder,  named  sublimed  sulphur,  or  Jhwers 
of  sulphur. 

Sulphur  may  also  be  procured  from  the  sulphurets,  more 
especially  of  iron,  which  is  practised  in  Uie  island  of 
Anglesea  and  in  Sweden.  Sublimed  sulphur,  as  imported, 
is  always  contaminated  with  a  little  sulphurous  or  sul- 
phuric acid,  which  is  formed  during  its  sublimation,  by  the 
medium  of  the  air ;  on  this  account  sublimed  sulphur 
always  reddens  litmus,  and  is  ordered  to  be  washed  for 
medical  use,  to  remove  any  acid. 

Sulphur  PrcBcipitatum, — Precipitated  sulphur,  again 
introduced  into  our  Pbarmacopceia,  is  made  by  heating 
sulphur,  lime,  and  water  together,  by  which  we  have 
formed  a  sulphuret  of  calcium  and  hyposulphite  of  lime, 
and  when  to  this  hydrochloric  acid  is  added,  decomposition 
ensues,  and  we  have  formed  water,  chloride  of  calcium,  and 
free  sulphur  precipitated.  This  form  of  sulphur  is  of  a 
pale  yellowish-green  colour,  soft  and  spongy  to  the  feel, 
with  very  little  odour  or  taste.    It  is  often  adulterated  with 
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sulphate  of  lime.  It  has  similar  properties  to  the  sublimed 
sulphur,  and  la  more  agreeable  as  an  iatemal  remedy. 

Medical  Properties, — Laxati?e  and  diaphoretic.  As  a 
laxatiTe,  sulphur  is  very  mild  in  its  operation,  unless  it 
contMiis  a  eood  deal  of  acid,  when  it  produces  griping.  It 
is  seryieeable  in  hsemorrhoids,  and  has  obtained  reputation 
in  chronic  gout  and  rheumatism,  asthma,  and  other 
afiections  of  the  respiratory  organs  not  attended  with 
inflammation.  The  ease  with  which  it  escapes  by  the  skin 
is  Tery  remarkable :  if  persons  taking  it  freely,  carry  about 
them  silver,  it  will  soon  be  blackened  by  sulphur  com- 
bining with  it;  this  is  most  readily  perceived  in  warm 
weather.  Externally  sulphur  is  much  used  in  the  form  of 
ointments,  in  the  treatment  of  skin  diseases,  particularly 
the  itch,  for  which  it  may  be  considered  a  specific. 

Sulphur  may  be  given  either  in  milk,  treacle,  or  syrup. 

Da$e. — As  a  laxative,  5ij  to  5i^* 

Prep. — Hydrargyri  Sulphuretum  Nigrum  et  Rubrum, — 
Potassii  Sulphuretum, — Unguentum  Sulphuris, — Ung. 
Sulph.  comp. 

TABACUM. 

The  leaves  of  Nicotiana  Tabacum.  Common  Tobacco 
Plant. 

This  plant  is  an  annual,  rising  from  three  to  six  feet  in 
height.  It  is  generally  considered  ^o  be  a  native  of 
America,  but  is  now  cultivated  in  a  great  many  countries ; 
with  us  it  flourishes  very  well,  although  its  cultivation  to  a 
large  extent  is  prohibited  in  consequence  of  the  large  sum 
obtained  by  government  by  the  duty  paid  on  its  im- 
portation. The  leaves,  which  are  officinal,  are  very  large, 
ovato-lanceolate,  alternate,  sessile,  somewhat  decurrent, 
ahghtly  >iscid,  and  of  a  light  green  colour.  The  plant  is 
very  abundantly  cultivated  in  Maryland  and  Virginia. 

Two  varieties  of  this  species  of  tobacco  are  mentioned 
by  authors :  one  with  narrow,  the  other  with  broad  leaves. 
They  do  not,  however,  difier  much  in  their  qualities. 
Tobacco  varies  most  from  the  soil,  climate,  and  mode  of 
cultivation. 

The  leaves  of  tobacco  impart  their  properties  to  water 
and  alcohol,   but  they  are  destroyed  by  long  boiling  in 


^Vliiiiiiicii  .  . 

Substance  analogous  to  gluten 

Malie  acid 

Malat(;  of  ammonia 

Suipliaie  of  potash 

Chloride  of  potassium 

Potash  with  malic  and  nitric  acid 

Phosphate  of  time 

Lime 

Silica 

Lignin 

Water 


NicotiD,  or  nicotina,  is  a  liquid,  coloi 
parent,  possessing  au  odour  like  tobacc 
disagreeable,  burning  taste.  It  is  infla 
in  water  and  in  ether,  has  alkaline  prope 
with  acids  to  form  salts.  It  is  a  po\ 
animals. 

Formula  C»  H'*  0«. 

Nicotianin  is  the  odorous  principle  o 
a  fatty  substance,  having  an  aromatic  and 
an  odour  like  tobacco  smoke.  It  is  vol; 
insoluble  in  water,  soluble  in  alcohol 
affected  by  dilute  acids,  but  dissolved  by  e 
potash. 

When  distilled  at  a  heat  above  boilin 
yields  an  empyreumatic  oil,  which  is  h 
m**A  ^h\n\\  lA  h^lipved  to  hold  the  narc 
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belladonna.  It  is  not  a  very  suitable  remedy  for  internal 
administration  ;  almost  tbe  sole  medical  use  now  made  of 
it  is  in  the  form  of  enema,  in  the  treatment  of  strangulated 
hernia,  tetanus,  and  by  a  few  practitioners  in  peritonitis 
and  enteritis ;  in  tetanus,  its  good  effects  have  been  njore 
decided  than  perhaps  those  of  any  other  remedy  yet  em- 
ployed ;  the  objection  to  its  use  is,  the  extreme  prostration 
which  attends  its  action,  and  which  cannot  always  be 
limited  to  the  extent  of  our  wishes.  Even  in  hernia  it  is 
rarely  prescribed,  compared  with  former  times,  on  account 
of  haTing  been  considered  to  be  the  cause  of  death  in  cases 
which  exhibited  no  signs  of  rapid  sinking  previously.  It 
tppears  to  operate  on  the  heart  and  brain.  The  proper 
quantity  of  the  enema  to  be  used  is  six  to  eight  ounces, 
which  may  be  repeated  if  necessary.  Tobacco-water  has 
been  employed  externally  as  a  wash  in  some  skin  diseases, 
ind  apparently  with  good  effect.  Should  there  be  exco- 
riation, its  application  to  the  bodies  of  children  would  be 
attended  with  danger. 
Prep, — Enema  Tabaci. 

TAMABINDXIS. 

The  pnlp  of  the  legume  of  Tamaeindtjs  In  dig  a. 
Tawuirind  Tree, 

This  tree  is  a  native  of  the  East  and  West  Indies,  Egypt, 
and  Arabia.  It  attains  a  considerable  height,  sending  off 
spreading  branches,  and  presenting  a  very  beautiful  appear- 
ance. Ihe  fruit  is  a  pod,  broad,  compressed,  ash-coloured, 
from  two  to  six  inches  long ;  with  numerous  Hat,  rather 
qoadnngnlar  seed",  contained  in  cells  formed  by  a  tough 
membrane.  Exterior  to  this  is  a  light- coloured,  acid, 
pulpy  matter,  between  which  and  the  shell  are  several 
tough  ligneoas  strings  running  from  the  stem  to  the 
extremity  of  the  pod.  The  shells  are  brittle  and  easily 
separated. 

Tamarinds  are  chiefly  imported  from  the  West  Indies, 
where  they  are  prepared  by  placing  the  pods,  previously 
deprived  of  their  shell,  in  layers  in  a  cask,  and  pouring 
boiling  syrup  upon  them.  Another  method  is  to  place 
tbem  in  stone  jars,  with  alternate  layers  of  powdered  sugar. 
From  the  analysis  of  Vauquelin,  100  parts  of  tamarinds 
contain,  independently  of  the  sugar  added  to  them — 
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Citric  Add 

Tartaric  add    . 

Malic  add 

Bitartrate  of  potash 

Onin 

Jelly 

Parenchymatous  matter 

Water 


9-40 
1-55 
0-45 
3-25 
4-70 
6-25 
34-35 
27-55 


Traces  of  copper  are  sometiines  detected  in  tamarinds,  ia 
consequence  of  being  prepared  in  copper  vessels. 

Medical  Properties. — ^Tamarinds  are  laxatiye  and  re- 
frigerant. They  form,  with  water,  a  pleasant  cooling 
drink  in  fevers.  As  a  laxative  medicine,  tamarinds  are 
rarely  used  alone,  but  are  combined  with  other  substances, 
as  in  the  confection  of  senna. 

Dose, — Jss  to  5j. 

Prep, — Conf.  Cassise, — Conf.  Sennae. 

TARAXACUM. 

The  root  of  Taraxacum  Dens-Leonis,  alias  Lkontodon 
Taraxacum.     Dandelion, 

This  herbaceous  plant  is  indigenous,  and  may  also  be 
found  in  most  parts  of  the  world.  The  root  is  perennial, 
fusiform,  and  is  officinal.  The  leaves  have  a  slightly 
bitter  taste,  and  are  used  as  a  salad  by  some  persons  in  this 
and  other  countries,  probably  on  account  of  the  medical 
qualities  which  they  are  supposed  to  possess. 

The  root  is  several  inches  in  length,  of  a  light  brownish 
colour  externally,  whitish  within,  and  abounding  with  a 
milky  juice.  It  is  without  smell ;  has  a  sweetish,  mucila- 
ginous, rather  bitter  taste.  It  yields  all  its  properties  to 
boiling  water.  In  the  milky  juice  John  found  bitter  ex- 
tractive, gum,  caoutchouc,  saline  matter,  a  trace  of  resin, 
and  free  acid,  also  starch  and  saccharine  matter. 

Medical  Properties, — Slightly  tonic  and  diuretic,  and 
thought  to  be  useful  in  unloading  the  gorged  vessels  of  the 
liver.  It  is  a  very  mild  remedy.  The  diseases  in  which  it 
is  most  given  are  congestion  and  chronic  inflammation  of 
the  liver  and  spleen,  jaundice,  and  some  dropsical  affections, 
depending  on  obstruction  of  the  abdominal  viscera. 

D(Wtf.-— Of  the  extract,  gr.  xx  to  ^j* 

Prep, — Bxtr.  Taraxaci, — Dec.  Scop.  c. 
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TEREBnrTHHrA  canadebtsis. 

The  liquid  resin  of  Abies  Balsamea.  American  Silver 
Fir. 

This  tree  inhabits  Canada  and  Nova  Scotia.  The  resin 
is  procured  by  breaking  the  vesicles  which  form  in  the 
trunk,  and  receiving  the  liquid  in  bottles.  When  fresh  it 
is  almost  colourless,  transparent,  of  a  consistence  like  thin 
honey,  very  tenacious,  with  a  strong  odour,  and  a  bitterish, 
aomewhat  acrid  taste.  By  time  it  becomes  gradually 
thicker,  and  finally  solid.  It  is  sometimes  named  Balm  of 
Oilead.  It  consists  of  resin  and  volatile  oil,  sub-resin, 
fibroua  caoutchouc,  bitter  extractive,  salts,  and  a  trace  of 
acetic  acid.  It  is  chiefly  used  as  a  varnish  or  cement  by 
opticians,  and  for  microscopical  purposes. 

TEBEBDTEHINA  CHIA. 

Tlie  liquid  resin  of  PtstactaTerebinthds. 

This  is  a  small  tree,  a  native  of  Barbary  and  Greece, 
now  flourishing  in  the  islands  of  Cyprus  and  Chio,  from 
the  latter  of  which  the  drug  derives  its  name.  The  tur- 
pentine is  collected  by  making  incisions  in  the  tree  during 
the  summer;  the  liquid  which  exudes  is  received  upon 
atones  placed  at  the  bottom,  and  then  scraped  ofi*  and 
dropped  into  bottles.  It  is  a  thick  pellucid  liquid,  of  a 
yellowish  colour,  a  penetrating  rather  agreeable  odour,  and 
a  mild,  slightly  bitter  taste.  By  exposure  to  the  air  it 
gradually  thickens,  and  becomes  ultimately  hard  and 
brittle. 

TEBEBINTEDTA  AHESICANA,  alias 
TEBEBIHTHnrA  TULOABIS. 

The  liquid  resin  of  Pinus  Palustbis  and  Pinus  TiEDA. 
This  substance,  formerly  said  to  be  the  produce  only  of 
the  Pinus  Sylvestris,  is  now  brought  largely  from  America, 
and  is  said  to  be  chiefly  obtained  from  the  trees  designated 
in  the  London  Pharmacopoeia.  There  is  still  great  obscurity 
resting  on  the  subject.  The  liquid  resin  is  procured  by 
ig  indaiona  in  the  trunk  of  the  tree,  or  removing  a 
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portion  of  the  hark,  and  receinng  the  juice,  which  exudes 
m  Bmnll  trooghs  or  boles,  dag  at  the  foot  of  the  tree.  It 
is  purified  by  heating  and  straining.  When  prepared  it  is 
white,  turbid,  and  thick,  and  upon  standing,  separates  into 
two  parts,  one  very  liquid,  the  other  like  thickish  honey. 
From  this  substance,  by  heat,  we  procure  large  quantities 
of  turpentine,  and  a  resin  commonly  called  rosin,  the 
retina  Jlava  of  the  Pharmacopoeia. 

The  three  turpentines  above  mentioned,  and  a  host  of 
others,  resemble  each  other  much  in  colour,  odour,  and 
taste.  Water  extracts  very  little  of  their  volatile  oil :  they 
are  wholly  soluble  in  alcohol,  and  unite  readily  with  the 
fixed  oils.  They  consist  essentially  of  resin  and  a  volatile 
oil,  which  may  be  separated  by  distillation.  With  this  oil, 
it  is  said  that  a  minute  portion  of  succinic  acid  is  combined. 

Medical  Properties. — The  turpentines  are  stimulant, 
diuretic,  anthelmintic,  and  purgative.  Either  taken  inter- 
nally or  applied  to  the  surfaces,  they  impart  a  peculiar 
odour  to  the  urine,  something  like  violets,  and  often  occasion 
irritation  of  the  mucous  membrane  of  the  urinary  passages, 
sometimes  amounting  to  strangury.  Externally  ther  act 
as  rubefacients.  They  are  occasionally  preacribed  in 
leucorrhoea,  gleet,  and  other  chronic  diseasevof  the  urinary 
passages  ;  sometimes  in  piles,  chronic  catanM  affections, 
iciatica,  and  lumbago.  They  may  be  given  in  the  form  of 
pill,  or  in  emulsion  with  mucilage  of  acacia,  the  yolk  of 
*gg.  or  Byrups. 

Vose, — 3j  to  3j- 

TEBEBINTiilllJE  OLEDX. 

The  oil  distilled  from  Terebinthina  Vuloaets. 

This  oil  is  eaiMly  separated  from  the  reain,  and  the 
quantity  procured  is  generally  about  20  per  cent. 

It  is  limpid  and  colourless,  of  a  strong  odour,  and  a 
warm  pungent  taste.  It  is  volatik,  and  highly  inflasn- 
inabie,  slightly  soluble  in  water,  more  freely  m  alcohol, 
completely  so  in  ether ;  exposed  to  the  air  and  light  it 
deposits  a  white  solid  matter  in  crystals,  which  are  without 
taste  and  smell,  insoluble  in  cold  water,  but  soluble  in 
Other  and  alcohol.  By  timiismitting  hydrochloric  aeid  gaa 
through  this  liquid,  a  white  crys^alliae  auhataooa-ii  fiurottd. 
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named  artificMl  camphor.  By  keeping  and  eipoeure  to  the 
air,  the  oil  absorbs  oxygen,  becomes  thicker  and  yellowish, 
and  loses  part  of  its  activity.     Its  composition  is  G^  H}^. 

Medical  Proper tie». — Oil  of  turpentine  is  stimulant, 
diuretic,  pargative,  anthehoiintic,  and  externally  rabefacient. 
When  taken  in  moderate  quantities,  it  quickens  the  pulse, 
increases  the  heat  of  the  skin,  produces  warmth  of  the 
stomach,  without  much  affecting  the  brain.  It  also  stimu- 
lates the  kidneys  to  increased  secretion,  and  sometimes 
4:auaes  irritation  of  tbem,  a  discharge  of  bloody  urine,  and 
atrangury.  In  large  doses  it  occasions  veiti^o,  a  sense  of 
fulness  in  the  head,  intoxication,  and  often  bri«k  catharsis. 
When  it  purges  speedily  and  briskly,  it  does  not  affect  the 
kidneys,  as  it  is  liable  to  do  if  given  in  amaller  dotes  insuf- 
ficient to  purge.  It  has  also  a  remarkable  effect  upon 
bleeding  vessels,  either  on  the  surface  or  in  the  cavities. 

The  diseases  in  which  this  oil  has  been  found  useful  are 
Tery  numerous.  In  low  typhus  fever,  towards  the  latt^ 
period,  it  is  often  a  valuable  stimulant,  especially  where  the 
bowels  are  distended  with  flatus,  there  is  probably  an  ulce- 
rated atate  of  the  bowels,  and  low  delirium.  It -has  been 
ibund  serviceable  in  puerperal  fever,  or  peritonitis,  chronic 
rbeumatiam,  sciatica,  lumbago,  in  epilepsy,  tetanus,  passive 
iMemorrhages,  particularly  from  the  intestinal  canal,  in 
#ome  forms  of  chronic  diarrhcoa  and  dyseaAery,  gleets 
leucorrhcea,  and  in  chronic  nephritic  affectiona. 

As  an  altlielmintic,  it  is  one  of  the  best  remedies  for 
taenia,  and  for  this  it  is  more  used  than  in  the  treatment  of 
any  other  morbid  condition.  It  is  prescribed  in  such  a 
way,  that  it  ahould  purge  freely,  and  that  it  may  not  be 
absorbed  and  irritate  the  kidneys.  It  it  most  likely  that  it 
destroys  the  worm  first,  and  then  facilitates  its  ^expulsien. 
It  may  also  be  taken  for  the  lumbrici,  which  it  kills,  and 
converts  into  dead  animal  matter.  The  oil  is  given  like- 
wise in  dropsies  as  a  diuretic ;  in  amenorrhoea  to  stimulate 
the  torpid  uterine  vessels ;  and  might  be  employed  as  a 
local  stimulant  and  carminative  in  flatulent  colic  and  gout 
of  the  stomach.  It  is  prescribed  by  surgeons  in  some 
cases  of  iritis,  in  which  it  ia  necessary  to  abandon  the  use 
of  nriercury. 

The  dose  for  ordinary  purposes  is  from  fift^n  to  thirty 
niaimsy  repeated  i»very  third  or  Ipurth  fcplir,  .v^ia.Dliif  ]^ 
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caaet  three  limes  a  day.  In  rhenmatUm  some  bare  giTen 
it  in  dracbm-doses  every  fourth  hour.  In  tape-worm,  it  is 
given  in  doses  of  one  oance  to  two  ounces,  and  should  be 
followed  by  castor  oil,  if  it  does  not  operate  in  half  an 
hour.  Some  g;iTe  an  ounce  of  castor  oil  and  the  same  of 
oil  of  turpentine  together,  which  is  a  very  good  plan.  In 
cases  of  other  worms  it  may  be  administered  in  smaller 
doses,  as  half  a  drachm  to  two  drachms  repeated. 

In  the  form  of  enema,  it  is  very  senriceable  for  the 
removal  of  ascarides,  also  in  obstinate  constipation  or 
tympanitic  distension  of  the  bowels.  From  half  an  ounce 
to  two  ounces  may  be  used  in  this  way,  mixed  with  gruel 
or  other  bland  liquid. 

Externally  applied  it  is  rubefacient,  and  when  heated 
even  vesicant.  As  a  liniment  it  is  useful  in  rheumatism 
and  paralytic  affections,  and  various  internal  inflammations. 
Generally  it  should  be  mixed  with  some  bland  oil  to 
moderate  its  irritating  qualities,  as  it  sometimes  causes 
Tery  high  inflammation  of  the  skin  and  an  extensive 
eruption.  Mixed  with  oil,  it  is  dropped  into  the  ear,  with 
great  efficacy,  in  cases  of  deafness  depending  upon  a  riacid 
state  of  the  cerumen,  or  deficient  secretion  of  it.  It  is 
much  employed  as  an  application  to  extensive  bums, 
especially  when  the  epidermis  is  removed  ;  and  it  is  remark- 
able that,  instead  of  producing  the  most  intense  pain  and 
smarting,  as  might  be  anticipated  from  its  general  action, 
on  the  contrary,  it  has*  a  soothing  effect,  and  even  feels 
cool  to  the  parts  on  which  it  is  applied.  In  the  aame 
eases  it  is  afterwards  applied  in  conjunction  with  unguentum 
resinae,  to  stimulate  the  parts  to  healthy  action. 

Prep. — Lin.  Terebinthinee, — 01.  TerebinthinsB  recti- 
ficatum, — Enema  Terebinthinse. 

THUS. 
Frankincense.     Vide  Abetis  Resina. 

TIGin  OLEUM. 

The  oil  expressed  from  the  seeds  of  Croton  Ttouuii. 
This  species  of  Croton  is  a  small  tree  or  abmb,  m  native 
4>f  Hindottan,  Oylon,  the  Molaccas»  and  many  otiier  parts 


MATBBIA  MEDICA.  341 

of  India.  The  fruit  is  a  smooth  capsule,  about  the  size  of  a 
filbert,  with  three  cells,  each  containing  a  single  seed ; 
every  part  of  the  tree  is  pervaded  by  an  acrid  principle, 
and  the  root  is  sometimes  used  in  the  East  as  a  purgative. 
The  wood  is  also  purgative,  diaphoretic,  and  emetic. 
The  seeds,  however,  contain  the  qualities  of  the  tree  in  the 
most  concentrated  form.  They  were  much  used  many 
years  ago,  and  were  named  Molucca  grains ;  but  as  they 
acted  with  great  violence,  they  grew  into  disuse,  till  of  late 
years,  and  now  are  classed  amongst  our  standard  remedies. 
The  oil  only  of  the  seeds  is  officinal. 

The  seeds  are  of  the  size  of  a  grain  of  coffee ;  the  shell  is 
covered  with  a  yellowish-brown  epidermis,  beneath  which 
the  surface  is  black  and  smooth:  the  epidermis  being 
sometimes  partially  removed,  gives  the  seeds  a  mottled 
appearance;  sometimes  they  appear  quite  black.  The 
kernel  within  is  of  a  yellowish-brown  colour,  and  abounds 
in  oil.  The  kernel  of  one  to  two  seeds  is  a  very  efficient 
purgative. 

The  oil  is  procured  from  the  kernel  by  pressure,  after 
the  shell  is  removed ;  or  it  may  be  separated  by  decoction 
in  water,  or  by  the  assistance  of  ether,  which  will  dissolve 
oat  the  oil,  and  leave  it  when  evaporated.  According  to 
Dr.  Nimmo  the  seeds  consist  of  sixty-four  parts  of  kernel, 
and  thirty-six  of  envelope ;  and  the  kernel  yields  about  60 
percent,  of  oil. 

The  oil  has  usually  a  reddish-yellow  tinge,  but  without 
heat  may  be  procured  almost  colourless.  It  has  a  peculiar 
odour,  and  a  hot  acrid  taste,  which  is  followed  by  heat  in 
the  fauces,  likely  to  last  some  hours.  It  is  wholly  soluble 
in  sulphuric  ether  and  oil  of  turpentine,  partially  so  in 
alcohol.  Dr.  Nimmo  found  in  it  two  distinct  substances, 
one  the  acrid  purgative  principle,  amounting  to  45  per 
cent.,  soluble  in  cold  alcohol,  and  having  an  acid  reaction, 
the  other  a  mild  oleaginous  substance  like  olive  oil,  soluble 
in  ether  and  oil  of  turpentine,  insoluble  in  cold  alcohol. 
This  oil  is  adulterated  sometimes  with  castor  oil,  which  is 
detected  with  difficulty,  if  in  small  quantity;  and  is  thought 
to  be  mixed  when  imported  with  the  oil  of  another  purging 
plant,  the  Jatropha  C ureas,  the  properties  of  which  are 
aimilar,  but  milder. 

Medical  Properties. — Croton  oil  is  a  powerful  drastic 
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aod  bydngog:ne  cathartic.  In  nnmll  dotes  it  acta  mildlj, 
but  in  larger  ones  naoieatcs,  prodnccs  romiting.  and 
bjpereatharais.  It  is  Tcr?  apeedy  in  its  operation,  generally 
eommencing  before  the  ezpiialion  of  bidf  an  hoar.  The 
atoob  moltiDg  from  it  are  Yciy  liqoid,  containing  a  large 
qaantitj  of  aeroaa  fluid,  mncaa»  and  some  bile.  It  is 
Taloable  in  cases  of  mania,  apoplezr,  and  paralrsia,  placed 
vpon  the  tongae,  when  the  patient  ia  nnable  or  will  not 
awallow.  In  this  way,  it  gradnaUy  paaaea  down,  and 
generally  suffices  for  clearing  out  the  bowels.  It  is  an 
useful  adjunct  to  other  purgatiTea,  when  we  want  to  increase 
their  activity.  When  applied  to  the  surfitce  of  the  body  by 
friction,  it  occasions  an  eruption,  which  becomes  pustular. 
For  this  object  it  is  prescribed  in  rheumatism,  gout, 
neuralgia,  grandular  and  other  indolent  swelUnga,  and 
some  pulmonary  diseases.  In  this  way  it  sometimes 
pnrges,  if  three  or  four  drops  are  used.  As  an  embrocation, 
it  requires  to  be  diluted  with  olive  oil,  or  oil  of  turpentine, 
or  soap  liniment. 

Croton  oil  is  best  administered  in  the  form  of  fnll,  as  in 
a  liquid  state  it  is  almost  certain  to  irritate  the  laiioes,  and 
cause  a  burning  sensation,  which  is  Tery  annoying.  Another 
good  plan  is  to  get  some  wafer  paper,  used  by  eonfiectioners, 
and  take  a  piece  of  the  size  of  a  crown-piece,  and  dip  it 
in  water ;  place  this  upon  the  hollow  of  a  spoon,  and  drop 
opon  the  centre  of  it  the  dose  of  croton  oil,  tlmi  roll  the 
moist  paper  around  it,  and  swallow  it ;  it  passes  down  very 
eaaily,  as  much  so  as  an  oyster,  and  the  medicine  ia  not  in 
the  slightest  degree  tasted.  In  the  same  manner  powders 
may  be  given  to  children  or  grown-up  persona  who  have  a 
great  avertitfu  to  the  taste  of  medicine. 

Do9e. — One  drop  to  two  or  three :  for  the  firat  time,  half 
a  drop  is  quite  iufficieut  when  the  oil  is  good. 

TOBKEHTILLA* 

The  root  of  Potentilla  Tormentilla.     Sept/tnL 
This  plant  hns  rn  annual  herbaceous  stem,  and  a  peren- 
nial root :  is  found  in  many  parts  of  England,  and  other 
parts  of  Europe.     The  root  only  is  officinal,   although 
similar  qualities  exist  in  the  other  parts  of  the  plant. 
The  root  somewhat  resembles  bistort-root,  bat  is  diatin- 
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gnished  by  its  lighter  colour ;  it  is  more  knotted  and  irre- 
gular in  ii8  £gure,  and  has  not  the  pink  appearance  inside 
observable  in  the  other  root.  Its  chief  ac^Te  constituent 
is  tannin.  Besides  this,  there  is  a  red  colouring  principle, 
soluble  in  alcohol,  but  insoluble  in  water.  The  root  yields 
its  medical  virtues  in  boiling  water. 

Medical  Properties, — Tormentil  is  a  mild  astringent, 
adapted  to  all  cases  which  require  similar  remedies.  It  is 
rareiv  used  except  in  the  form  of  the  compound  chalk 
powder.  A  decoction  of  it  is  a  very  good  and  safe  injection 
in  gonorrhoea  and  gleet. 

Dote. — Of  the  powder,  5j  to  5ij. 

Frep. — Pul.  Cret.  comp., — Decoctam  Toroaentillse. 

TEAGACANTHA. 

The  concrete  juice  of  Ast&jllagus  Ybrus. 

Thia  ia  a  small  shrub,  two  or  three  feet  high.  The  stem 
is  about  an  inch  thick,  branched,  and  prickly  from  the 
scales,  which  are  formed  upon  it.  It  yields  the  gum  whioh 
is  collected  in  Persia,  and  transmitted  to  India  and  Aleppo* 
Tragacaatb  exudes  spontaneously  during  the  summer,  from 
the  stem  and  branches  upon  which  it  concretes. 

This  drug  varies  considerably  in  its  appearance  and 
degree  of  purity.  It  is  hard  and  brittle,  but  pulverized  with 
some  difficulty.  It  has  no  smell,  and  little  taste.  Put 
into  water  it  swells  considerably,  and  forms  a  soft  adhesive 
mass,  but  is  not  dissolved.  This  triturated  with  some  more 
water,  may  be  thoroughly  blended,  and  on  standing  a  day 
or  two,  a  great  part  of  it  will  subside.  Tragacanth  is 
wholly  insoluble  in  alcohol.  It  is  classed  witk  gum,  but 
differs  in  some  particulars.  With  water  it  forms  a  much 
more  viscid  liquid,  being  from  ten  to  thirty  times  more 
powerful.  It  appears  to  be  composed  of  two  parts,  one 
soluble  in  water,  resembling  gum  arabic ;  the  other  swells 
in  water,  but  is  insoluble.  The  latter  constitutes  about  43 
per  cent.,  and  has  been  named  Tragaeanthin  or  Ba99or%Ay 
and  by  some  chemists  is  considered  to  be  a  modification  of 
cerasin,  cherry-tree  gum. 

Medical  Properties. — Tragacanth  is  demulcent,  and,  on 
account  of  the  viscid  compound  it  forms  withwater>  is 


344  MATSRIA  MSDICA. 

mach  used  to  suspend  heavy  substances  in  the  form  of 
powder.     It  also  enters  into  the  composition  of  lozenges. 
Prqt, — Pulv.  Trag.  c, — Conf.  Opii. 


YALEBIAHA. 

The  root  of  Valeriana  Officinalis  (variety,  Sylves- 
TKls).     Common  Valerian, 

This  plant  has  an  herbaceous  annual  stem,  and  a  peren- 
nial root.  It  is  common  in  many  parts  of  the  country, 
growing  either  in  moist  meadows  or  on  elevated  dry  situa- 
tions. The  plant  occupying  the  latter  places  is  preferred. 
The  root  only  is  officinal. 

This  root  consists  of  several  fibres  attached  to  a  caudex. 
It  has  a  light  brown  colour,  has  a  strong  odour  when  dry, 
resembling  that  which  may  be  perceived  where  cats  con- 
gregate. This  possibly  is  the  reason  that  cats  have  ail 
extraordinary  liking  for  the  odour  of  this  drug,  for  they 
are  attracted  to  it  like  a  charm  from  a  considerable  dis- 
tance. The  taste  of  the  root  U  rather  bitter  and  aromatic. 
It  yields  its  virtues  to  water  md  alcohol. 

The  chief  constituents  of  this  root  are  a  Tolatile  oil, 
valerianic  acid,  with  extractive  matter,  gum,  and  lignin. 
Many  chemists  believe  that  the  acid  does  not  exist  ready 
formed  in  the  plant,  but  is  rather  an  educt  from  trans- 
formation of  the  oil  or  other  ingredients,  aided  by  heat  and 
water. 

Medical  Properties, — ^Valerian  is  a  mild  stimulant  and 
•Dtispasmoiic,  rousing  the  nervous  system  without  cerebral 
congestion  or  narcotic  symptoms. 

The  diseases  in  which  it  is  most  given  are  hysteria, 
hypochondriasii*,  epilepsy,  hemicrania,  low  fevers  with 
irregular  nervous  action,  intermittent*  in  combination  with 
cinchona,  and  in  that  nervous  condition  and  restlessness 
which  is  so  often  observed  in  elderly  people. 

It  should  be  administered  either  in  powder  or  the 
tinctures,  a?  infusion  or  decoction  would  be  less  likely  to  be 
efficacious,  on  account  of  the  heat  dissipating  the  volatile 
oil  on  which  the  virtues  of  the  root  mainly  depend. 
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Daw. — Of  the  powder,  9j  to  Jj. 

tincture,  Jj  ^o  5"j- 
ammoniated  tincture,  588  to  5ij, 

Prep. — TiDct.  Valerianae, — Tinct.  Valer.  Ammon, 

VERATSTTM. 

The  root  of  Vekatbum  Album.     White  Hellebore. 

This  plant  has  a  perennial,  somewhat  fusiform,  rhizome, 
and  an  annual  herbaceous  stem.  It  is  a  native  of  the  Alps 
and  Pyrenees.  All  parts  of  the  plant  are  acrid  and  poi- 
sonous, but  the  rhizome  only  is  officinal.  It  is  imported 
from  France  and  Grermany. 

The  fresh  rhizome  has  a  disagreeable  odour,  which  is 
lost  by  drying.  The  taste  is  at  first  sweetish,  afterwards 
rather  bitter,  acrid,  burning,  and  durable.  Analysed  by 
Pelletier  and  Caventon,  it  yielded — 

An  oily  matter,  containing  elain,  stearin,  and  a  volatile  acid;  super- 
gallate  of  veratna;  yellow  colouring  matter;  starch;  gum;  Ugnin; 
tilica,  and  salts  of  lime  and  potash. 

The  most  active  principle  is  the  veratria. 

Veratria  is  white,  pulverulent,  inodorous,  extremely 
acrid,  scarcely  at  ail  soluble  in  cold  water,  soluble  in  1000 
parts  of  boiling  water,  dissolved  freely  by  alcohol,  less  so 
by  ether,  capable  of  neutralizing  acids  and  forming  salts, 
of  which  none  but  the  sulphate  and  hydrochlorate  is  crys- 
tallizable.  Veratria  may  be  procured  from  this  root  in  the 
following  manner:  make  a  decoction,  filter  it,  and  add 
a  solution  of  acetate  of  lead  as  long  as  any  precipitate  falls. 
Then  remove  the  solution  containing  acetate  of  veratria, 
and  a  little  acetate  of  lead.  To  this  introduce  hydrosul- 
phuric  acid,  to  precipitate  the  lead.  The  liquid  may  then 
be  heated  to  drive  off  the  excess  of  acid.  To  this  add 
magnesia,  which  will  combine  with  the  acetic  acid,  and 
the  veratria  will  be  precipitated.  Collect  this,  wash  it 
with  water,  dry  it,  and  treat  with  boiling  alcohol,  which 
will  di:s8olve  the  veratria,  and  yield  it  in  a  solid  state  by 
evaporation. 

Medical  Properties, — White  hellebore  is  a  powerful 
emetic  and  cathartic,  too  violent  to  be  used  without  ex- 
treme caution.     It  is  also  a  strong  errhine.     If  it  be  taken 

15  § 
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in  OTer-doses  it  occasions  hypcrcatlianis  with  bloody  stools, 
and  great  prostration.  It  was  a  faTorite  remedy  with 
the  aucientt  in  nsnia,  dropsy,  epilepsy,  and  some  skin 
diseases.  With  na  it  is  less  fsTorably  Tiewed.  Some 
have  thonght  that  it  is  an  ingredient  in  the  famous  Eaa 
Medicionle  d^Huisson,  and  have  employed  the  wine  of  it, 
with  the  wine  of  opium,  as  a  substitute  in  the  treatment  of 
gout  and  rheumatism.  If  a  litUe  of  the  powder  be  snuffed 
ip  the  nose,  it  occasions  most  powerful  sneesing,  some- 
tittes  attended  with  danger,  and  often  with  Tertigo.  Sodi 
mnedies  are  not  now  in  fashion.  If  it  be  used  for  this 
parpose  il  is  better  to  dilute  it  with  10  times  its  quantity 
of  starch,  and  so  off  up  half  a  grain  or  a  grain  at  once.  Ife 
nae  it,  hoaever,  externally,  in  the  treatment  of  itch,  either 
in  decoction  or  ointment,  but  with  rather  questionable 
success. 

Yeratria  acts  upon  the  body  in  a  Tcry  similar  manner, 
and,  being  very  powerful,  requires  to  be  given  with  the 
utmost  cant  ion. 

Dose. — Of  the  wine,  tt\^  xx  to  n^,  xxx. 

Prep. — Decoct.  Veratri, — Vinum  Veratri, — Ung.  Sulph. 
comp., — Ung.  Veratri. 

ynruK  zebicum. 

Sherry  is  the  form  of  wine  selected  for  making  the  pre- 
jiarations  termed  wines  in  the  Pharmacopceia.  It  contains 
About  20  per  cent,  of  alcohol,  and  is  esteemed  for  its  dry- 
mess  or  freedom  from  acidity.  It  ia  often  prescribed  in 
preference  to  others  for  invalids  during  their  convaleaceuoe. 

Prep. — Vina  Varia. 

VIOUL 

The  fresh  petals  of  Viola  Odorata.     Common  FtolH. 

This  plant  is  too  well  known  to  need  a  description.  The 
flowers  contain  a  colouring  matter,  which  is  easily  affected 
by  acids  or  alkalies.  Acids  redden  ii ;  alkalies  turn  it  to 
green. 

Medical  Properties.—  It  is  snpposed  to  be  gently  laxative, 
and  the  syrup  may  be  given  to  children  in  doses  of  a  tea- 
Ipoonful  to  a  table-spoonfbl. 
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ULMUS. 

The  biirk  of  Ulmus  Camfestris.     Cmnmon  Ehn  Tree, 

This  tree  is  indigenous,  and  grows  in  all  parts  of  the 
coantrjj  the  inner  bark  of  the  branches  is  the  officinal 
portion.  It  is  thin,  tough,  of  a  yellowish-brown  colour, 
inodorous,  with  a  mucilaginous  somewhat  bitter  taste.  It 
imparts  its  Qualities  to  water.  Iodine  indicates  the  pre- 
sence of  starch.  Chemists  have  discovered  in  it  a  peculiar 
vegetable  principle,  which  they  name  ulmin,  considered  to 
be  a  constituent  of  most  barks;  it  is  of  no  decided  use  in 
medicine. 

Medical  Properties, — Elm  bark  is  demulcent,  possibly 
diuretic  and  alterative.  It  is  chiefly  employed  in  skin 
diseases,  in  which  it  will  do  most  service  by  being  a  vehicle 
for  something  more  active.  It  is  given  in  decoction^  and 
nuiy  be  drunk  liberally  for  several  days. 

Prep. — Dec.  Ulml. 

TJVA. 

Tke  Raisin.— The  dried  fruit  of  Vms  Vinifkra! 

The  grape-vine  is  too  well  known  to  need  any  descrip- 
tion. In  warmer  climates  than  our  own  the  grapes  attain 
a  very  considerable  size,  and  when  prepared  in  a  particular 
manner,  form  the  raisins  of  the  shops. 

Raisins  are  prepared  by  partially  cutting  the  stalks  of 
the  bunches  before  they  are  ripe,  and  allowing  them  tfi 
dry  on  the  vine ;  or  by  picking  the  ripe  fruit  and  steeping 
it  for  a  short  time  in  an  alkaline  solution  before  desic- 
cation. Those  prepared  by  the  first  method  are  preferred. 
Several  vorieties  of  raisins  are  known  in  commerce,  the 
best  of  wliich  are  from  Malaga  and  Valentia.  The  Turkey 
raisins  are  the  common  kind,  used  generally  in  puddings 
and  cakes.     They  are  brought  from  the  coast  of  Syria. 

ilaisins  contain  a  much  larger  proportion  of  sugar  than 
the  fresh  grapes.  It  is  so  abundant  that  it  sometimes 
concretes  on  their  surface,  or  in  separate  masses  within  the 
substance  of  the  raisin.  This  sugar  differs  somewhat 
from  common  sugar,  being  less  soluble  in  water  and 
alcohol. 

Medical  PrqperlieM, — Baiains  are  only  used  in  medicine 
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on  account  of  their  sftccharine  qualities.  Eaten  in  large 
qoan titles  tbej  are  laxative,  but  verj  prone  to  cause  flata- 
lence  and  severe  griping. 

Prep, — Decoctam  Hordei  comp.» — Tinct.  Card,  comp., 
— Tinct.  Sennae  comp. 

XJYA1TB8L 

The  leaves  of  Abctostaphtlos  Uta  Uasi.    Bear-herry. 

This  is  a  small  evergreen  shrub,  found  in  the  northern 
latitudes  of  Europe,  Asia,  and  America.  The  leaves  of  the 
officinal  portion  are  obovate,  acute  at  the  base,  entire;  with 
a  rounded  margin,  thick,  coriaceous,  shining,  of  a  deep 
green  colour  on  their  upper  surface,  underneath  paler,  and 
covered  with  a  network  of  veins.  The  fresh  Uva  Ursi 
leaves  are  inodorous,  but  when  dried  and  powdered  possess 
an  odour  like  hay :  their  taste  is  bitter,  strongly  astringent, 
and  ultimately  sweetish.  Water  and  alcohol  extract  the 
active  principles.     Amongst  the  ingredients  we  find — 

Tannin;  bitter  extractive ;  resin;  gam;  gallic  acid. 

% 

The  tannin  is  so  abundant,  that  in  Russia  the  leaves  are 
used  for  tanning. 

Medical  Prttperiies. — Uva  Ursi  is  astringent  and  tonic, 
and  some  even  consider  it  to  be  diuretic  It  has  been 
thought  also  to  be  antilithic,and  been  found  serviceable  in 
gravel,  probftbly  by  giving  tone  to  the  digeative  organs, 
and  preventing  the  accumulation  of  principles  which  may 
contribute  to  a  calculous  deposit.  It  is  often  prescribed 
Id  chronic  nephritis,  or  cases  in  which  there  ia  a  suspicion 
of  ulceration  in  the  kidneys,  utenis,  or  bladder.  The 
other  diseases  in  which  it  is  imagined  to  do  good  are 
diabetes,  catarrh  of  the  bladder,  incontinence  of  urine, 
gleet,  leucorrhoea,  and  even  phthisis  pulmonalia,  according 
to  Dr.  Yonng. 

Dose, — In  powder,  3j  to  5*8. 

In  the  form  of  decoction,  in  doses  of  one  to  two 
ounces. 

Prep. — Dec.  Uvae  Ursi. 

znrcuM. 

Metallic  Zinc.'— Zinc  is  never  found  in  a  metallic  state. 
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The  mott  common  ores  of  it  nre  the  inlpbaret,  named 
blende ;  and  the  carbonnte,  named  calamine,  and  ihe  red 
oxide,  vhicfa  is  very  abundant  in  the  United  Stales.  We 
geurrally  procnre  zioc  from  its  orea  by  the  action  of  heat 
and  the  awatauce  of  chRrcoal.  At  firat  obtained,  it  is  very 
impure,  but  is  aabsequeutly  sublimed  and  received  in 
water,  wliere  it  concretes  and  is  separated  from  the 
impurities ;  we  call  this  distilled  sine. 

As  a  medicine,  pure  zinc  is  not  used.  It  is  employed  ia 
pharmacy  to  prepare  that  ugeriil  salt,  the  sulphate  of  zinc. 

Sulphate  of  tine  is  tonic  and  aetringent  in  smalt  doges; 
in  birger  ones,  emetic.  It  ia  used  also  in  collyris,  in  the 
quantity  of  one  to  three  grain^i  in  an  ounce  of  water;  and 
in  a  stronger  soiutioa  ia  employed  as  an  injection  in  gleet 
and  leucorrbcea. 

This  salt  ranks  high  as  an  emetic,  in  cases  of  poisoning, 
aa  it  operates  prompiiy,  empties  the  stomncli,  and  does  not 
debilitate  the  system.  It  is  one  of  those  named  tonic  and 
direct  emetics.  The  diseases  benefited  by  it  in  small  doses 
are  chorea,  epilepsy,  diarrbcea,  chronic  dysentery,  inter- 
mittent fever,  chronic  catarrh,  hooping-cough,  and  many 
others.  It  is  not  likely  to  occasion  symptoms  of  poisoning, 
as  by  its  emetic  qiialiliea  it  works  its  own  core.  In  testing 
for  it.  we  may  remark,  that  all  the  precipitates  commonly 
procured  have  a  white  colour,  even  that  from  hydro- 
sulphnric  acid.  When  alkalies  are  added  to  its  solution, 
tbey  combine  with  the  acid,  and  precipitate  the  white 
oxide  of  zinc. 

Dote. — Aa  a  tonic  and  astringent,  gr.  j  to  gr.  iij, 

Aa  an  emetic,  to  empty  the  atomacb  in  disease, 

gr.  I  to  gr.  M. 
In  cases  ofpoisoning.ya  toy. 

Prep.—Zinci  Oxydum,— Liq.  Aluminis  composihia. 

ZmOIBEB. 

The    root<Btock  of  Zinoibbk  OPFiciNALia.     Ginger- 

This  plant  hss  a  perennial,  creeping,  tuberous,  rhizome ; 
and  an  annual  stem,  which  rises  Iwo  or  three  feet  high. 
It  is  a  natite  of  Mindostan,  and  ia  cultivated  in  all 
parta  of  lodia;  also  in  the  West  Indies,  whither  it  waa 
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trannplanted  from  the  East.  The  root-atock  or  rhisome 
it  the  part  in  which  the  virtuea  of  the  plant  reside. 
This  is  fit  to  be  dug  up  when  a  year  old.  After 
being  properly  cleaned  it  is  scalded  in  boiling  water 
to  prevent  germination^  and  is  then  rapidly  dried. 
Thus  prepared,  it  forms  the  ordinary  or  black  ginger 
of  cooioierce.  In  the  West  Indies  it  is  prepared  by 
selecting  the  best  root-stocks,  depriving  them  of  their 
epidermis,  and  drying  them  separately  in  the  sun. 
This  is  called  white  ginger,  and  is  most  highly  valued. 
A  preserve  is  made  from  ginger  by  selecting  the 
root-stock  vt'hile  young  and  tender,  depriving  it  of 
the  cortical  covering,  and  boiling  it  in  syrup.  It  is 
imported  in  this  state  both  from  the  East  and  West 
Indies. 

The   odour    of   ginger  is  aromatic,   the    taste    spicy, 

{)ungent,  hot,  and  biting.  These  qualities  are  gradually 
ost  by  long  keeping  and  exposure  of  the  root.  The 
virtues  of  ginger  are  taken  up  by  water  and  alcohol.  The 
constituents,  according  to  Mr.  Morin,  are — 

Volatile  oil,  of  a  greenish-blue  coioar ;  resuions  matter,  soft,  acrid, 
tromatic,  soluble  in  ether  and  alcohol ;  a  tub-resia,  iatoJiibJe  in  ether ; 
a  little  osmazome;  gum ;  staich ;  tulphar ;  acetic  add,  and  acetate  of 
potash;  lignin. 

The  odour  or  flavour  dependa  upon  the  Tolatile  oil,  its 
pungency  on  the  resinous  or  resino-eztractive  principle.  A 
considerable  quantity  of  pure  white  starch  may  be  extracted 
from  it. 

Medical  Properties, — Ginger  is  a  pleasant  stimulant  and 
carminative,  often  given  in  dyspepsia,  flatulent  colic,  and 
the  weak  stnte  of  the  alimentary  canal  in  atonic  eout.  It 
is  most  used  as  an  adjuvant  or  corrective  of  other  medicines, 
to  make  them  more  palatable,  warmer  to  the  stomach,  or 
to  prevent  griping.  When  chewed  it  irritates  the  mouth, 
and  if  moistened  and  applied  to  the  skin  is  rubefacient, 
and  sometinies  even  blisters.  It  may  be  given  in  powder, 
infusion,  or  tincture. 

Dose. — Gr.  x  to  gr.  xx. 

Prep. — Couf.  Opii, — Conf.  Scamm., — Pil.  Camb.  comp., 
— Pil.  San;ap.  comp., — Pulv.  Cinnam.  c, — Pulv.  JaL  c, 
— Pulv.  Scamm.  c, — Syr.  Zingib.,— Tr.  Cinnam.  c.» — Tr. 
Rhei  comp., — Tinct.  Zingib. 


351 


TABLE, 

SHOWING  THI  PEOPOBTIOK  IN  WHICH  OPIUM,  AND  CERTAIN   PRE- 

PARATIONt    OF    ANTHtONT,    ARSENIC,    AND    MERC  CRT, 

ARS  CONTAINED    IN   SOME   COMPOUNDS. 


OPIUM. 

Cotifectio  Opii. 

Thirty  grains  contain  one  grain  of  opium. 

PiL  Slffpontt  cofi^.  and  PU,  Slyraeii  eomp. 
Five  grains  contain  one  grain  of  opium. 

PuMm  Crtttf  eompantut  cum  Opio, 

Two  scruples  contain  one  grain  of  opium. 

PubfU  Ipeeaeuanka  eomponitu. 

Ten  grains  contain  one  grain  of  opium. 

PuMm  Kimo  campoiitut. 

One  scrapie  contains  one  grain  of  opium. 

Tbteiura  Opii. 

MiaieteeB  minlHis  contain  about  one  grain  of  opium. 

Tiiichcra  Cn^kvrdB  compotita. 

Four  fluid  drachms  contain  nearly  one  grain  of  opium. 

ANTIMONY. 

Vin.  Ani.  PotatM-tartratia, 

One  fluid  ounce  contains  two  grains  of  tartarized  antimony. 

MERCURY. 

Hydiarpyrum  enm  CreO, 

Three  grains  contain  one  grain  of  mercury. 

Ligmor  Hj^rarfyri  Biekktidi, 

An  ounce  contains  half  a  grain  of  the  bichloride  of  mercvy. 

Ltmmeniwn  Hydrargyri, 

Six  drachms  contain  one  drachm  of  mercury. 

PihUa  Hydraryyri. 

Three  grains  contain  one  grain  of  mercury. 

PihJM  Hydrargyri  Chkridi  compotiia. 

Six  grains  contain  about  one  grain  of  the  chloride  of  mercwy. 

Unyuentum  Hydrargyri  Foriiut, 

Two  drachms  contain  one  drachm  of  mercury. 

Ungmenium  Hydrargyri  MitiuM, 

Six  drachms  ooatain  one  drachm  of  mercury. 

ARKiino. 
Ikfmr  PotoMidB  ArtmHii, 

Two  fluid  dradms  contain  one  grain  of  the  aneniofos  add. 
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TABULAR  ARRANGEMENT  OF  PLANTS 

USED  MEDICINALLY, 


▲«»  or  TSMB  MnrmnimB  tm 


CATAXiWUB  OV 


JFt/i  Ue  CUuMet  and  Orders  acearduig  io  the  Sexmal  Arramgemttit  of 
LUtutuf,  and  ike  Naimral  Orders  chief  jf  aceordimg  to  Limdleg. 


BttmmiemiNi 

Acacia  Cateeha 

Verm 

Aeinula  CUths 
AcoDitum  Ntpellns 

■  P«nicuUitiim 
Acorus  CaUmtts 
iBftoilut  Hippoctttanmii 
Afrimooia  Eupatoria 
Allium  Cefta 

.  ■  Porrum 

—  Sativum 
Aloe  Spicata 

Vulfaris 

Athara  OtbcU  alb 
Alpraia  Caritamonum 
Amygrtalut  Communis 
Amyri*  Elemlfefa 

. Gileadeuftis 

Anchuta  Tinctoha 
Anethum  Foenlculum 

■  Graveolens 
Angelica  Archangelica 
Anthemift  Nobili* 

. Pyreihrum 

Arctium  L^ppa 
Arctotiai>h>lot  Ura  Ursi 
Arittulochia  Srrpentaria 
Arnica  Montana 
Artemisia  Abrutanum 

■  Abcinthium 
m  Maritima 

■  Santonica 
Arum  Maculatum 
Asarum  Europium 
Aspidium  Filix  Maa 
Afttrafalus  Vrrus 
AirofMi  Belladonna 


} 
) 


Polygaaaia 

CrypCufamia 

Pulyandria 

Hesandria 
Heptandrla 
-  Dodecandria 


*  Hezandria 


.Hexandria 

Monadelphia 

Monandria 

Icosandria 


I  Oetandria 


} 

} 


1 


Pentandria 
Pentandria 

Syngenesia 

Syngencaia 
Dccandria 
Gynandria 
Syngencaia 

Syngencaia 

Moncria 
Dodecandria 
Crypt  ogamia 
Diadelphia 
Pentandria 


Fongl 


Mooogynia 
Digyaia 


R( 


PolyaBdrim 


Uliacec 

LDiace« 

UalvaccK 

Zingtbeiacec 

Rotaeec 

Amyrld 


Digynia 


Sapcrflna 

iSqoalls 
Moeofynla 
Mexandrto 
Snperflna 


Svpcrflna 

Polyandrto 

Monogynia 

PUIcea 

Decandria 

MoaqgyaiA 


Umbellate 


Compoaitc 

Conpoaits 
BrIcaocK 
ArisiolorhiaeMi 
Compoaiue 


Compocitc 


ArisiolochiacMi 
FUicaecs 
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K«aM. 

CZaw. 

Order, 

Vatwnl  Order, 

Triandria 

Digynia 

Graminacec 

MrfrhA 

OcUndria 

Monogynia 

Bur«eracea 

1 

Cryptogamia 

Fungi 

Fungaceae 

1 

Decandria 

Monogynia 

Burieracev 

umha 

PcDtandria 

Monogynia 

CinchonaccK 

Decandria 

Monogynia 

CiusiactJB 

im 

PenUndria 

Monogynia 

Solanaces 

titla 

Tetradynamia 

Siiiquosa 

Bra«sicace» 

Pentandria 

Digynia 

UmbfllatsB 

imAtJeut 

IcoMDdria 
V  Decandria 

ia. 

Monogynia 

Myrtacev 

Monogynia 

LeguminouB 

ride  Caui 

icu 

Syngenetia 

Fruttranea 

Compoaitn 

rhen> 

emboM 

Decandria 

Monogynia 

Pyrolacee 

lurium. 

Tel 

Pentaodria 

Monogynia 

Gentianacec 

slia 

!blia 

{ifolia 

lira 

'  Pentandria 

Monogynia 

Cinchonacec 

DioKla 

Monadelphia 

Menispermaceft 

a 

I  Polyadelphia 

Icosandria 

Aurantiacec 

Batat, 

tide 

u 
racia 

Tetradynamia 

Siliculosa 

Brassicacen 

Monoecia 

Hexandria 

Palmacec 

mnale 

Hexandria 

Trigynia 

Melanthacrv 

um 

Penundria 

Digynia 

Umbellate 

mmonla 

Penundria 

Monogynia 

Convolvulacec 

icinalis, 

tel 

Decandria 

Monogynia 

Amyridaceae 

Ivum 

Penundria 

Digynia 

Umbellate 

Triandria 

Monogynia 

Iridacee 

1 

,  Monoecia 
''  Mon«cia 

Monadelphia 

Euphorbiaceae 

Bthii 

Monadelphia 

CiicurbtUcec 

Monandria 

Monogynia 

Zingiberacen 

lum 

Pentandria 

Digynia 

UmbeUatai 

fuga. 

Tide 

rruf. 

IS 

DiadelphU 

Decandria 

Leguminoea 

im 

OcUndria 

Monogynia 

Thymeleacee 

lium 

Penundria 

Monogynia 

Soianaces 

rel  SylvestrU      Peniindria 

Digynia 

Umbellate 

phyMgrU             Polyandria 

Trigynia 

Ranunculacee 

phylliu 

Decandria 

Digynia 

Silenacee 

rea 

Didyiiamia 

Angiotpermia 

Scrophularia' 

Pentandria 

Monogynia 

RuUcte 

11 

Diadelphia 

Decandria 

Leguminos: 

liacum 

Pentandria 

Monogynia 

UmbelUUi 

i^erva 

TetandrU 

MoDOgyuia 

Urtlcaccar 
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Btm»tie»l  Name, 

Ooas. 

Order. 

If mtmrmt  Order. 

BrythrvA,  vide  Chironit. 

Xryngium  Maritimuxn 

Peotandria 

DIgynia 

Umbellatae 

Kttphorbia  Officinalis 

DodecandrU 

Trigynia 

Ku|)horbiaceK 

PenUndria 

DigynIa 

Umbollats» 

Ficut  C'arica 

Polygamla 

DioKia 

UrOcftoeflt 

Fteniculum     Vulgara,     tidt 

Anethum 

Fucus  Veticulonit 

Cryptogamlft 

AlgSB 

Algaceae 

GaltMoum  Officinale 

Pentandrlaf 

Munogynia 

Umbellate 

Calipeft  Cuspana 

Diandria 

Monogynia 

Rubiaceas 

Gentiana  Lutea 

Pentandria 

Digynia 

Gentiaaacese 

OeoflfVea 

Diadelphia 

Decandria 

Leguminosse 

Geum  Urbanum 

Icosandria 

Polygynia 

Rosaceat 

Glyeyrthisa,  vide  Liquiritia. 

Gratiola  offlcindlia 

Diandria 

Monogynia 

Scrophalariaecs 

Guaiacum  Offiemale 

Decandria 

Monogynia 

2ygoph>Uaoe« 

HaematoxyloD(,'anapechisnum 

Decmndria 

Monogynia 

Lcgumioossi 

Helleborui  F<»tidu«                      _  .        .  . 
Officinali.                  •  PolyandiU 

Polygynia 

Ranunculacec 

Heliiniai  Officinalis 

Hexandria 

Trigynia 

Melanthaces 

Heracleunt)  Gummiferum 

Pentandria 

D:gynia 

UrobeiUtas 

Hordeuin  Distichon 

Triandrla 

Digynia 

Graminacas 

Hamulus  Lupulus 

Dlttcia. 

Pentaadiia 

Urtlcaec* 

Hyoscyamus  Niger 

Pentandria 

Monogynia 

Solanaeeai 

Hya«opus  Officinalis 

Didynamia 

Gymnospermia 

Labiataa 

Inula  Helmium 

Syngenesia 

Superflua 

Compositas 

Ipoinca  Jalapa 

Pentandria 

Monogynia 

CoaTolTttlaecsi 

Iris  FloreuUn* 

Triandrla 

Monogynia 

Iridaoaai 

Juniperus  Communis 

"DioecU 

Monadelphia 

Pinaeca 

■                 Ssblna 

Krameria  TriandriA 

Tetrandrla 

Monogynia 

Pdygalacea 

Lsctuca  Saliva 
Ylnna 

.  Syngenesia 

JBqualia 

Compoaits 

Laurus  Csmphora                   " 

*  Enneandria 

Monogynia 

Lawraoes 

Nobllis 

Sasaafrat 

Lavesdula  Spica 

Didynamia 

Gymnospermia 

Labiate 

Lfontodon  Txraxacum 

Syngenesia 

Jbiualls 

CompoaiUe 

Lichen  Ulandicus 
— Rocella 

'  Cryptogaroia 

LichcuA 

Licheiiaccc 

Llnum  Catharticum 

.  Pentandria 

Penugynia 

Linace« 

DIadclpltIa 

Liquiritia  Officinalis 

Decandria 

Leguminoaa 

Lobelia  Inflatia 

Pentandria 

Monogynia 

Lobeliaccs 

Lythrum  Salicaria 

Dodecandrla 

Monogynia 

Sallcarias 

Malva  Sylvestris 

Monadelphia 

Polyandria 

Malvaces 

Maranu  Arundinacea 

Monandria 

Monogynia 

MaranUec« 

Marrubium  Vulgare 

Didynamia 

Gymnospermia 

Labiars» 

Melaleuca  Ciijuputi,  vel  minor 

Polyadelphia 

icosandria 

Myrtacan 

Meliss4  Officinalis 

Didynamia 

Gymnospermia 

LaMatw 

MtnlsDermum  PaUnatum    ^. 

Di«cia 

Maai^wwirrB 
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BotatOtal  Nam§, 

Mentha  PiperlU 

Pulefium 

VirWfa 

Menyaathec  TrIfolUto 
Momordica  Elattrlum,  vd 

Eebalium  Officioarum 
Mora*  Nigra 
Mucuna  Prurieof 
MyristJca  Moichata 
Myroxylon  Peraiferum 
Myrtu*  PimcoU 
Niootiana  Tabaeum 
Olea  Europea 
Origanum  Maijorana 
-^— — —  Vulgart 
Omut  Buropva 
Oxalit  AeetoMlla 
Papaver  Rhcas 

Somnlfenira 

Pantinaca  Opopanax 
Pimploella  Anisum 
PinusAbict 
■  Balsamc* 

LarfaE 

Sylvcttris 

Piper  Cabeba 
'— —  Longum 

Nigrum 

PUtacta  Lantlteva 
>— ^  Tereblmhoc 
Polygala  Senega 
Polygonum  BUtorta 
Potectllla  Torrocntilla 
Prunua  Domcstica 
Pterocarpui  Erinaceui 
—  Santalinui 
Punica  Oranatum 
Pym*  Cydonia 
Quatt^ia  Exceba 

•m  Simamuba 
Quemu  Inflectoria 

. Pedunculata 

. Robur 

Rhamnnt  Catharticut 
Rheum  Palmatum 

Undulatum 

Rhododendron 
Rhus  Toxicodendron 
Ridnis  Communis 
Rocoella,  vide  Lichen. 
Rosa  Canina 

. Cenlifolia 

Gallica 

Rocmarinui  Officinalis 
Rttbia  Tinctoium 


} 


} 
} 

} 

} 
} 

} 

} 
} 


CiaMt. 

Didynamta 

Pentandria 

Monoecia 

Monoecia 

biadelphia 

Dioecia 

Decandria 

Icosandria 

Pentandria 

Diandria 

Didynamla 

Diandria 
Decandria 

Poiyandria 

Pentandria 
Pentandria 

Moncecia 


OrtftfT. 


Natural  Order, 


Oymnospermia     Labiate 


Diandria 


Dicecia 

Diadelphia 
Octandria 
Icosandda 
Icosandria 

Diadelphia 

Icosandria 
Icosandria 

Decandria 

Monoecia 
Pentandria 


L  Enneandria 

Decandria 

Pentandria 

Monoecia 


1 


Monogynia 

Monadelphia 

Tetrandria 

Decandria 

Monadelphia 

Monogynia 

Monogynia 

Monogynia 

Monogynia 

Gymnotpermia 

Monogynia 
PentAgynia 

Monogynia 

Digynia 
Digynia 


Icosandria 

Diandria 
Tetrandria 


Trigynia 

Pentandria 

Octandria 
Trigynia 
Poiygynia 
Monogynia 

Decandria 

Monogynia 
Pentagynia 

Monogynia 

Poiyandria 

Monogynia 

Trigynia 

Monogynia 

Trigynia 

Monadelphia 

Poiygynia 

Monogynia 
Monogynia 


GentisnaceflB 

Cucurbitaceie 
Urticacese 
Legumlnosse 
MyristkacesB 
Amyridacec 
MyrtBceK 
Solanacen 
OleacesB 

LabiatsB 

OleacesB 
Oxalldaceae 

Papaveracec 

Umbellatsi 
Umbellate 


Monadelphia        Pinaceas 


PiperacMe 

AMcardiaceo 

Polygalaceie 
Polygonacese 
Rosacea^ 
Amygdalev 

Leguminose 

Myrtacese 
PomacesB 

Simarubace* 


Corylac 

Rhannacese 

Polygonacee 

RhododendrsB 
Anacardlacese 
Euphorbiace« 

RotacesB 

LabiatSB 
Rubiacte 
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Botmnieal  Mmm. 

Rnroex  Acetota 

-  -  Aquaticui 

RoU  Graveolent 

Saecharum  OfficUuram 

Sagus  Rumphii 

Salix  Alba 

— —  Caprea 

Fraglib 

SaWia  Offlcinalit 

Sambttcus  Nigra 

Seilla  Mariiima 

ScrophuUria  Nodosa 

Secale  Cereale 

SImaruba  Officlnalb 

Sinapi*  Alba 

Nigra 

Slum  NcMliflorum 

SmiUx  OfBdnalis 

Sdanum   Dulcamara 
■  Tubcrotum 
■  N  igru  m 

Solidago  Virgaurea 
Spartium  Scoparlum 

Spigelia  Marllandica 
Sulagmitis  Cambogioldct 
Slrychnot  Nux  Vomica 
Styrax  Beniolnum 
.        —  Officinale 
Swietenia 

Tamartniius  Indica 
Tanacetum  Vulgare 
Teuciiuro  Marum 

. Chamsdryi 

Tonnentilla  ErecU 
Triticum  Hybernum 
Tuaallago  Farfara 
Ulmut  Carapestris 
Valeriana  UfflciDalli 
Vcratrum  Album 
Veronica  Beccabunga 
Viola  Odorata 
VItU  VInifera 
Wlntera  Aromatlca 
Zingiber  Officinale 


} 
} 


} 
} 


} 


CZoat. 

Hezandria 

Decandria 
Triandria 
MoncKia 

Dioda 

DUndrta 

Pentandria 

Hexaodria 

Didynamia 

Triandria 

Decandria 

Tetradynamia 

Pentandria 
Dicecia 

Pentandria 

Syngenetia 
Diadelphia 
Pentandria 
Polygarala 
Pentandria 


Decandria 

Decandfia 

Monadelphia 

Syngeoesia 


r  Didynamia 

IcoMndria 

Triandria 

Syngenetia 

Pentandria 

Triandria 

Polygamia 

Diandria 

Pentandria 

Pentandria 

Polyandria 

MonandrU 


Order, 

Digynia 

Monogynia 

Digynia 

Hexaodria 

Diandria 

Monogynia 

Trlgynia 

Monogynia 

Angiuapermia 

Digynia 

Monogynia 

Siliquota 

Digynia 
Hexaudria 

Mmiogynia 

Superflua 

Decandria 

Monogynia 

Monoecia 

Monogynia 

Monogynia 

Monogynia 

Triandria 

Superflua 

Gymnospemtlm 

Polygnia 

Digynia 

Snperilua 

Digynia 

Monogynia 

Monoecia 

Monogynia 

Monogynia 

Monogynia 

Tetragynla 

Monogynia 


Naturai  0,dtr. 

PolygonacFs 

Rutacese 

Graminaoec 

Palma< 


Sailcacec 

Lablatae 

Caprifoliacec 

Liliacec 

Scrophulartacci 

Graminacec 

Simarubaoec 

Braaaicacoe 

Umbellatae 
SmilaccK 

Solanaces 

Coaipoait« 

Leguminoan 

Spigeliacec 

GutUferc 

Apocynaceie 

Styracec 

Cloaiaoes 

Laguminotae 

Compoaitc 

Lablatae 


Graroioaces 

Compoftils 

UlmaccflB 

Valeraniaoes 

MelanthaoeB 

Scrophulanacet 

Violacea 

Vitaccae 

VirittteraoeB 

ZiagibcnccK. 
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CHEMICAL  NOTES. 


Chsmistby  is  a  science  which  iDyestigntes  and  teaches 
the  qualities  of  bodies^  both  in  a  simple  and  compound 
state. 

The  earth  and  its  inhabitants,  with  the  natural  objects 
surrounding  us,  are  compounds  of  a  small  number  of 
simple  bodies  or  elements,  in  very  variable  proportions, 
which  are  kept  in  a  state  of  combination  by  peculiar 
forces,  called  affinities  or  attractions.  These  attractions 
are  of  three  kinds,  named  attraction  of  aggregation  or 
cohesion,  chemical  attraction  or  affinity,  and  attraction  of 
^yitation. 

Attraction  of  cohesion  is  a  force  exerted  between  similar 
particles  at  insensible  distances  (that  is,  such  as  haye 
uniform  properties),  and  only  gives  increase  to  the  bulk  of 
the  substance. 

By  this  power,  bodies  may  be  liquid,  solid,  or  aeriform, 
according  to  the  force  of  the  cohesion  keeping  them  to- 
gether. The  most  beautiful  illustration  of  this  attraction 
is  seen  in  crystallization. 

Particles  of  bodies  are  spoken  of  as  integrant,  component, 
and  elementary. 

The  integrant  particles  are  any  small  portions  of  a  large 
substance,  such  as  a  lump  of  chalk.  If  this  be  minutely 
divided,  every  particle  of  it  is  still  carbonate  of  lime,  and 
is  named  an  integrant  particle. 

This  particle  of  chalk,  by  analysis,  is  found  to  consist  of 
carbonic  acid  and  lime,  each  of  v|^ich  is  named  a  con- 
stituent or  component  particle,  or  proximate  principle. 

Carbonic  add  and  lime  are  also  compounds,  the  former 
of  carbon  and  oxygen,  the  latter  of  oxygen  and  calcium ; 
smd  the  bodies  thus  separated  are  named  elementary  par- 
tidea,  or  ultimate  elements. 
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Chemical  attraction,  or  affinity,  acts  by  uniting  bodies, 
or  particles  of  a  dissimilar  nature  at  insensible  distances  ; 
and,  by  the  union  of  two,  forming  a  compound,  frequently 
not  possessing  a  single  property  of  either  of  its  components. 

There  are  numerous  modifications  of  this  affinity,  of 
which  the  following  are  the  most  prominent : 

Affinity  does  not  exist  in  the  same  degree  in  all  bodies 
in  respect  to  each  other,  but  has  always  an  individual 
preference.  This  has  been  called  elective  affinity,  because 
bodies  appear  constantly  to  select  those  for  which  they 
have  the  greatest  attraction.  Thus,  if  sulphuret  of  mercury 
and  iron  filings  are  mixed  and  heated  together,  the  sulphur 
quits  the  mercury  and  combines  with  the  iron,  and  the 
mercury  is  set  free  in  its  simple  state. 

A  second  difference  is  found  to  depend  upon  the  relative 
quantities  of  bodies  which  act  upon  each  other ;  thus,  a 
body  possessing  less  affinity  than  another,  but  existing  in 
larger  quantity,  may  overcome  the  attraction  of  the  more 
powerful  one,  or,  in  other  words,  quantity  may  sometimes 
overbalance  affinity. 

The  different  degree  of  cohesion  of  several  bodies  is 
another  source  of  modification ;  thus,  the  tendency  to 
assume  the  aeriform  state  may  overcome  the  disposition  to 
combination,  even  when  the  elements  disposed  to  anile 
are  present  in  large  quantities. 

A  fourth  modification  of  chemical  affinity  is  ediibited 
when  two  compound  bodies,  by  mixing,  act  upon  each 
other,  and  produce  an  interchange  of  elements ;  as,  when 
the  sulphate  of  magnesia  and  carbonate  of  potash  are 
brought  in  contact,  there  is  an  exchange  of  acid^  and 
sulphate  of  potash  with  carbonate  of  maenesia  are  the  pro- 
ducts :  this  kind  of  action  is  called  double  elective  afl&nity, 
or  attraction. 

The  causes  of  these  changes  are  not  thoroughly  agreed 
upon,  but  probably  they  depend,  in  a  great  degree,  on  the 
opposite  electrical  states  of  elementary  atoma. 

Attraction  of  gratkation  is  that  force  which  all  bodies 
mutually  exert  on  each  other  at  a  distance.  The  example 
most  familiar  to  us  is  the  falling  of  a  body  towards  the 
earth's  surface ;  this  tendency  is  also  shown  when  a  body 
is  raised  from  diat  surface,  andprodu^cea  the  effect  which 
we  call  weight. 
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This  18  but  a  fmrticular  case  of  the  universal  attraction ; 
for,  by  tbeioTestigation  of  mathematicians  and  astronomers, 
it  has  been  discovered  that  all  the  heavenly  bodies  exert  a 
mutual  action  of  this  kind  on  each  other. 

Material  substances  not  only  possess  chemical,  but  also 
physical  properties,  vhich  are  of  two  kinds,  general  and 
secondary. 

The  general  properties 


Extensibility;  impenetrability;  mobility;  divisibility;  gravitation; 
porosity ;  indestructibility. 

Exten&ibility  implies  the  occupation  of  space,  in  reference 
to  length,  breadth,  and  thickness. 

Impenetrability  means  that  two  particles  of  a  body 
cannot  be  made  to  occupy  the  place  of  one  at  the  same 
time. 

Divisibility,  to  an  extreme  degree,  is  known  to  exist,  and 
supposed  by  some  to  have  no  limits ;  at  all  events,  as  far 
a«  our  present  means  and  senses  can  ascertain.  By  sup- 
posing a  limit  to  the  divisibility,  we  are  naturally  led  to  the 
atomic  theory,  which  will  be  subsequently  noticed. 

Poroeity  implies  that  bodies  consist  of  particles,  between 
which  spaces  exist,  as  all  of  them  admit  of  reduction  of 
bulk  by  diminished  temperature  or  mechanical  action ;  and, 
as  matter  is  incompressible,  reduction  of  size  would  be 
impossible  without  porosity ;  and  this  property  of  matter 
neeesaarily  results  from  the  atomic  hypothesis. 

IfutestruetibUity.  —  Bodies  may  be  decomposed,  and 
apparently  dissipated  and  lost  to  sight,  but  are  not  lost  to 
eziateiice.  They  only  pass  into  new  forms  and  com- 
binations, and  still  retain  tht  general  qualities  of  matter. 
Tfais  ia  impenetrability,  expressed  in  another  form. 

Tlie  aecondary  properties  of  matter 


Ofscity;  transparency;  dstticity;  softness;  bsrdoess;  «ok>ar; 
density;  fluidity;  solidity. 

Most  of  the  above  terms  aie  anffidently  dear,  aa  to 
require  little  explanation. 

By  Elasticity  we  understand  that  the  particles  of  a  body 
may  be  separated  or  driven  closer  to  each  other  by  some 
foroe»  and  retara  immediately  to  their  former  situation  as 
aoon  aa  that  force  is  withdrawn.    TImis,  a  ;gaa  may  be 
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compressed  into  a  less  space,  bat  will  immediatelj  expand 
to  its  former  bulk  as  soon  as  the  pressure  is  remoTed.  A 
piece  of  Indian  rubber  admits  of  being  elongated  bj  force, 
which  being  withdrawn,  allows  it  to  regain  its  former 
shape  and  dimensions. 

Density,  solidity,  hardness,  and  fluidity,  refer  to  the 
consistence  of  bodies,  and  will  depend  upon  the  nomberof 
particles  and  the  distance  between  them.  In  solids  the 
particles  are  most  numerous,  and  the  spaces  between  them 
are  imperceptible;  tlie  different  cohesion  between  them 
will  produce  varied  degrees  of  hardness.  There  is  in 
bodies  a  power  opposed  to  cohesion,  named  repulsion, 
which  is  less  in  solid  than  in  liquid  or  gaseous  bodies. 

Liquids  are  fluids,  of  which  the  upper  surface  of  the 
retaining  vessel  may  be  open  or  free  ;  but  gases  are  fluids 
which  require  a  closed  vessel  to  retain  them. 

When  liquids  are  retained  in  a  vessel,  the  upper  surface 
is  horizontal;  thus  the  surface  of  small  lakes  may  be 
called  horizontal ;  but  in  any  large  expanse  of  water  the 
surface  will  be  like  the  ocean,  sensibly  carved. 

Where  a  liquid,  in  small  quantity,  is  kept  in  close  space, 
it  is  found  to  disappear  under  a  proper  temperature.  If  we 
reduce  the  temperature,  or  increase  the  pressure  sufficiently, 
the  liquid  will  again  reappear.  In  its  former  or  invisible 
state,  it  is  said  to  be  vapour  ;  and  the  quantity  present  in 
any  space  will  depend  on  the  pressure  and  temperature. 

From  the  fact  of  the  condensation  of  the  gases,  discovered 
by  Mr.  Faraday,  it  is  concluded  that  the  fluids,  designated 
by  the  term  permanent  gases,  are  the  vapours  of  liquids, 
which  can  only  exist  as  such,  under  low  temperatoresy  or 
high  pressures,  or  both  conjointly. 

Inertia  is  that  property  by  which  matter  is  rendered 
incapable  of  alterinfl;  its  state,  whether  of  rest  or  of  motion. 
Hence,  when  a  body  at  rest  changes  its  state  to  one  of 
motion,  this  can  only  be  in  virtue  of  some  <•  extraneous 
force ;  all  bodies  are  capable  of  being  put  in  motion. 
This  is  commonly  known  as  mobility. 

DIVISION  OF  BODIES. 

Most  animal,  vegetable,  and  mineral  substancei,  may  be 
decomposed  and  resolved  into  what  are  called  piaiimate 


CHIMICAL   MOTES.  361 

principles,  such  as  albameD,  gelatin,  tannin,  gallic  acid, 
oxides,  &c. ;  and  these  again  can  be  resolved  into  separate 
and  distinct  substances,  which  admit  of  no  further  de- 
composition, and  are  therefore  called  ultimate  elements. 
Cinnabar,  or  snlphuret  of  mercury,  may  be  resolved  into 
sulphur  and  mercury,  which,  by  our  present  knowledge  of 
chemistry,  are  incapable  of  further  decomposition.  • 

In  tables  of  simple  bodies  are  found  a  number  of  sub- 
stances which  want  many  of  the  principal  qualities  of  the 
others;  on  which  account  it  is  doubtful  whether  they 
should  be  classed  amongst  material  substances.  Many 
consider  them  as  only  qualities  of  bodies  to  be  found  in 
them  under  certain  circumstances. 

The  chief  difference  between  them  and  other  bodies  is, 
that  they  are  imponderable. 

They  are  three  in  number,  viz.,  light,  heat,  and  elec- 
tricity ;  but  as  these  are  intimately  connected  with  each 
other  in  many  points  of  view,  it  is  far  from  improbable 
that  they  are  only  degrees  or  modifications  of  one  universal 
principle. 

SIMPLE  IMPONDERABLE  BODIES. 

LIGHT. 

The  sun  is  the  great  source  of  light  and  heat,  which  are 
constantly  emanating  from  it,  and  constitute  what  we  call 
the  solar  rays. 

Light  travels  with  such  rapidity,  that  it  occupies  about 
eight  minutes  in  reaching  the  earth  from  the  sun,  a  distance 
of  95  millions  of  miles,  at  the  rate  of  195,000  miles  in  a 
second.  It  moves  in  straight  lines,  but  at  the  same  time 
becomes  attenuated,  so  that  the  intensity  of  light  dimi- 
nishes in  an  inverse  ratio  of  the  square  of  the  distance  from 
the  son. 

When  the  solar  rays  fall  on  a  lH>dy,  they  become  reflected 
from  its  surface,  and  render  it  viiJible.  The  angle  at  which 
they  are  reflected  is  equal  to  the  angle  of  incidence. 

Some  bodies  allow  these  rays  to  pass  through  them  with- 
out alteration,  and  are  hence  called  conductors  of  light ; 
bat,  in  common  terms,  are  said  to  be  transparent  or 
diaphanous. 

16 
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The  8o]ar  nvs,  in  penetratiDg  the  interior  of  timnspirent 
bodies^  defiate  from  the  straight  line,  and  undergo  different 
inflexions,  according  to  their  density,  combosiibility,  or 
condition  of  their  surface. 

If  the  rays  pass  from  a  rare  into  a  dense  medinm,  as 
from  the  air  into  vater,  they  approach  to  the  perpen- 
dicular at  their  points  of  immersion ;  but  if  they  paaa  from 
a  dense  to  a  rare  medium,  they  are  turned  from  the  perpen- 
dicuiar.  This  denation  from  the  original  direction  is  called 
refraction.  On  this  principle  is  explained  the  familiar 
experiment  of  putting  a  piece  of  money  into  a  basin,  and 
stepping  back,  that  the  edge  just  conceals  it  from  sight ; 
if  water  be  poured  into  the  Teasel,  the  money  agains 
becomes  lisible. 

Density  is  not  alone  concerned  in  producing  refrangi- 
bility  of  the  rays :  combustible  bodies  possess  this  property 
in  the  most  powerful  degree,  as  the  diamond,  hydrogen 
gss,  naphtha,  &c. 

Decompotitian  of  the  Solar  i2ayff. 

When  the  solar  rays  are  made  to  enter  a  dark  chamber 
by  a  small  aperture,  and  they  are  recdred  upon  a  glass 
prism,  behind  which  is  white  paper  spread  out  at  a  certain 
distance,  an  elongated  figure,  composed  of  a  number  of 
colours,  is  obtained,  called  the  solar  spectrum.  The  colours 
seen  in  it  are  red,  orange,  yellow,  green,  blue,  indigo,  and 
Tiolet. 

These  colours  gradually  merge  one  into  the  other,  so 
that  in  fact  there  are  not  seven  only,  but  an  infinite  number 
of  colours,  passing  from  the  extreme  red  to  the  extreme 
Tiolet. 

These  rays  differ  from  each  other  in  certain  respects ; 
thus,  the  greatest  beat  is  found  to  be  produced  in  the  red, 
and  to  decrease  progressively  down  to  the  Tiolet.  For,  if 
the  rays  are  made  to  fall  upon  a  flat  surface,  and  a  ther- 
mometer be  placed  in  au;b,  it  is  found  that  the  mercury 
rises  highest  in  the  red  rays. 

IS^on-luminous  calorific  rays  exist,  beyond  the  red,  and 
seem  to  produce  a  still  more  powerful  effect  upon  the  ther- 
mometer ;  but  the  fact  is,  the  place  of  m^Titnni  heat 
depends  on  the  nature  of  the  refracting  prism. 
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This  phenomenon  proves  that  the  solar  rays,  hy  passing 
through  the  prism,  are  separated  into  calorific  and  col^fic. 
The  decomposition  of  white  light  arises  from  the  uni^ual 
refrangibility  of  the  colorific  rays. 

The  violet  end  of  the  spectrum  is  ascertained  to  he 
greatly  concerned  in  acting  chemically  upon  bodies.  If 
chloride  of  silver,  which  is  of  a  beautiful  white  colour,  be 
exposed  to  the  violet  rays,  it  speedily  becomes  black; 
whereas  in  the  other  end  of  the  spectrum  it  undergoes  no 
change.  Some  consider  that  the  violet  rays  produce  the 
oxidation  of  metals,  and  that  the  red  rays  serve  to  promote 
their  reduction  to  the  metallic  state. 

The  colours  of  bodies  are  owing  to  a  decomposition  of 
the  solar  rays,  their  surface  reflecting  certain  rays,  but 
absorbing  or  retaining  the  rest.  Thus,  a  red  substance 
reflects  the  red  rays  and  absorbs  all  the  others.  The 
infinite  variety  in  the  combinations  of  the  reflected  rays 
gives  rise  to  the  surprising  diversity  of  colours. 

Black  objects  absorb  all  the  rays,  reflecting  none.  White 
objects  reflect  all  the  rays,  and  absorb  none. 

To  show  that  white  bodies  reflect  all  the  rays,  a  pretty 
experiment  has  been  instituted.  If  a  piece  of  paper  be 
painted  in  compartments  with  the  seven  prismatic  colours, 
and  then  rotated  rapidly,  it  assumes  a  white  appearance. 

Opaque  bodies,  which  absorb  light,  become  heated ; 
hence  it  is  warmer  on  land  than  on  the  sea. 

From  a  knowledge  of  this  fact,  instruments  have  been 
employed  to  ascertain  the  quantity  of  light.  For  this 
purpose  two  thermometers  are  employed,  of  which  the  tube 
of  one  is  to  be  blackened.  If  both  are  'exposed  to  light, 
the  mercury  rises  highest  in  the  black  one,  and  its  elevation 
in  a  given  time  indicates  how  much  the  rays  have  been 
decomposed  in  producing  that  temperature. 

The  instrument  employed  to  measure  the  intensity  of 
light  is  called  a  photometer.  By  its  assistance  Leslie  has 
calculated  that  the  intensity  of  solar  light  is  12,000  times 
greater  than  that  of  a  candle ;  that  is  to  say,  a  portion  of 
sun,  of  the  size  of  the  flame  of  a  candle,  would  give  as 
much  light  as  12,000  candles. 

Combustion  affords  rays  very  like  those  emanating  from 
the  sun,  but  infinitely  less  dense,  and  less  intimately  com- 
bined with  the  heat  which  they  contain.    This  is  readily 
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atcertained  by  standing  before  a  bright  fire  in  the  winter, 
when  heat  w  felt  at  a  considerable  distance,  although  the 
air  df  the  room  is  not  heated  ;  again,  ice  on  the  windows 
may  be  melted  by  the  rays,  whilst  water  placed  in  the 
shade,  between  them  and  the  fire,  freexea. 

It  is  found  that  luminous  rays  can  exist  without  the 
accompaniment  of  any  sensible  heat,  aa  in  the  rays  passing 
through  a  lens,  and  as  is  obserred  in  the  ibght  from  the 
moou,  which  seems  to  hare  absorbed  all  the  heat,  and 
reflects  light  deprived  of  its  heating  property.  Many 
bodies,  as  some  living  animals,  and  vegetablea  during 
putrefaction,  also  some  minerals,  &c.,  give  out  light,  with- 
out combustion.  The  source  of  such  light  ia  quite  unin- 
telligible. 

Luminous  rays  exert  a  considerable  influence  upon  the 
composition  of  bodies.  The  most  general  effect  is,  to 
reduce  oxidixed  bodies  to  their  primitive  simple  state,  by 
setting  free  the  oxygen.  This  is  seen  in  nitric  acid,  which 
by  exposure  to  light  loses  part  of  its  oxygen,  and  is  reduced 
to  nitrous  acid. 

Light  also  renders  pale  and  destroys  vq;etable  colours, 
as  we  often  observe  when  silks  or  stuffii  are  exposed  to  its 
inBuence.  Many  have  thought  that  this  depends  on  ita 
heatiug  properties,  for  many  colours  which  resist  the  light 
for  some  time,  if  heated  beyond  the  temperature  of  boiliiig 
water,  have  become  pale  in  some  minutes. 

Light  is  useful,  and  indeed  necessary,  to  v^etable  and 
animal  life.  In  the  former  it  operates  by  decomposing  its 
carbonic  acid,  fixing  the  carbon,  and  setting  the  oxygen 
free. 

There  are  two  theories  of  the  nature  of  light,  named 
corpuscular  and  undulatory.  The  former  waa  advocated 
by  Newton,  who  supposed  that  light  was  a  rery  subtile 
matter,  which,  like  heat,  entered  into  bodiea ;  and  in  the 
eye,  actually  come  in  contact  with  the  retina. 

Dr.  Young  supported  the  undulatory  theory,  which  is 
generally  received  at  the  present  time.  Thla  aupposea 
that  the  universe  is  pervaded  by  a  very  aubtile  ether  or 
fluid,  which  penetrates  into  the  most  dense  substances ;  and 
that  light,  by  striking  against  its  partides,  throws  them 
into  motion,  which  is  imparted  from  one  to  the  other,  like 
tremors  of  the  air  causing  sound,  and  prodaciDg  eolours» 
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Tiirying  with  tbe  li^ngth  of  the  lumiDons  wave,  the  intensity 
ef  which  depends  on  the  rapidity  of  the  impulse. 

Still  it  is  impossihle  to  demonstrate  what  light  is, 
whether  it  is  a  separate  substance,  or  a  combination  of 
chemical  rays.  When  it  is  absorbed  by  opaque  bodies  it 
totally  disappears,  and  such  bodies  exposed  to  it  for  years 
receiye  no  increase  in  weight ;  nor  does  the  sun  suffer  the 
least  apparent  diminution  in  its  illuminating  power,  after 
diffusing  its  rays  during  so  many  ages. 

CALORIC. 

Calorie  is  the  word  usually  employed  in  chemistry  to 
«lenote  that  substance  or  qnality  which  is  commonly  called 
heat.  We  are  acquainted  with  it  in  two  stat-es,  which  are 
named  latent  and  free.  To  the  former  condition  some 
restrict  the  term  caloric,  to  the  latter  that  of  heat.  It  is 
the  most  active  agent  in  nature,  and  exists  in  all  bodies  in 
various  proportions,  being  least  in  solids,  in  the  greatest 
quantity  in  gases,  and  in  an  intermediate  degree  in  liquids. 

Free  or  uncombined  caloric  constitutes  temperature,  the 
flegree  of  which  is  nBccrtained  "foy  itb  effects  on  ^^odtco, 
causing  expansion  or  increase  of  their  volume.  This 
expansion  is  attended  likewise  by  change  of  form  ;  thus, 
by  ita  means,  solids  are  converted  into  liquids,  and  liquids 
into  vapours,  the  degree  of  dilatation  increasing  with  the 
temperature.  The  expansion  of  solids  may  be  illustrated 
by  taking  a  metallic  rod,  which  in  the  cold  state  will  pass 
through  a  ring  exactly  fitted  to  it :  if  the  rod  be  heated,  it 
ia  found  that  it  will  no  longer  pass  through  the  ring,  but 
on  becoming  cold,  it  will  resume  its  normal  dimensions. 

The  expansion  of  fluids  may  be  seen,  by  taking  a  common 
thermometer  and  applying  beat  to  the  bulb,  when  the 
mercury  will  rise  in  the  tube,  and  occupy  an  increased 
•pace.  The  expansion  of  gases  may  be  readily  proved,  by 
filling  a  bladder  with  common  air,  and  placing  it  near  the 
fire ;  the  heat,  by  expanding  the  gaa,  causes  the  bladder 
to  burst. 

Solids  and  liquids  are  found  to  expand  in  unequal 
ratios;  solids  expanding  least,  liquids  more,  gases  most. 
Gases  have  been  discovered  to  expand  in  an  equal  ratio  in 
reapect  to  jeach  other,  in  the  proportion  of  xhs^  ^^  ^^^ 
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Tolame  for  every  degree  of  Fahrenheit,  commenciiig  at  32 
degrees :  so^tbat  a  gat  mtut  be  heated  to  about  500  degrees 
to  have  its  volume  doubled,  or  480  deg^rees  higher  than 
any  other  given  point.  Vapours  obey  the  same  law,  until 
they  are  cooled  down  nearly  to  their  point  of  condensation. 
All  bodies,  by  being  expanded,  become  of  lighter  specific 
gravity.  On  the  principle  of  expansion  by  heat,  we  explain 
the  breaking  of  glasses  by  pouring  hot  water  into  them, 
especially  in  winter.  The  glass  being  a  bad  conductor  of 
heat,  the  inner  particles  expand  before  the  outer  ones  can 
be  affected ;  a  separation  of  them  consequently  takes  place. 
Expansion  by  heat  is  observed  to  affect  the  rate  of  going 
of  clocks,  by  producing  an  elongation  of  the  penduium, 
and  the  vibrations  being  necessarily  fewer.  Thus,  clocks 
are  found  to  lose  in  summer  and  to  gain  in  winter. 

The  quantity  of  heat  which  is  set  free  in  any  situation 
is  ascertained  by  an  instrument  called  a  thermometer, 
which  may  be  defined  to  be  a  measurer  of  heat  or  expansion, 
that  is,  the  quantity  of  free  caloric  is  judged  of  by  the 
increase  of  volume  given  to  fluids  contained  in  this  instru- 
ment. The  liqtiids  employed  iu  thermometers  are  mercury, 
alcutjoi,  and  air.  The  latter  is  most  delicate,  ano  musi; 
easily  affected.  Alcohol  is  used  to  ascertain  very  low 
temperatures,  because  there  is  no  satisfactory  account  of 
its  ever  having  been  frozen.  Mercury  is  preferable  for 
moderate  tempenttures,  remaining  liquid  in  a  more  ex- 
tensive range  of  temperature  than  any  other  fluid,  and 
expanding  with  a  greater  degree  of  regularity. 

A  thermometer  is  made  with  a  glass  tube,  having  a  bore 
through  it  of  equal  diameter.  One  end  is  then  to  be 
melted,  and  air  blown  in  from  the  cool  end,  to  form  a  bulb. 
The  bulb  and  tube  are  then  heated  to  expel  the  air,  and  in 
that  state  the  open  end  is  introduced  into  mercury:  on 
cooling,  the  mercury  is  found  to  have  ascended  in  the  tube 
and  the  bulb.  This  heating  and  immersion  in  mercury  ia* 
repeated  until  the  bulb  is  filled,  and  the  mercury  extends 
a  third  or  half-way  up  the  tube.  Heat  is  again  applied  to 
expand  the  metcury  and  drive  out  all  the  air,  and  when 
the  mercury  has  reached  the  top,  a  flame  is  directed  upon 
the  open  end  of  the  tube  by  means  of  a  blowpipe,  until  the 
glass  mclU  and  the  orifice  is  closed,  or,  in  other  words,  it 
is  hermetically  sealed.    The  next  sti^e  in  the  proceaa  is  to 
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gra'doate  it.  This  is  done  by  immersing  the  bulb  in  water, 
formed  during  the  melting  of  ice  or  snow,  the  temperature 
of  which  is  tiucen  as  32  degree?,  and  in  Fahrenheit's  scale 
is  called  the  freezing-point  of  water;  a  scratch  is  then 
made  at  the  point  to  which  the  mercury  descends.  The 
bulb  is  subsequently  to  be  immersed  in  boiling  water,  to 
the  depth  of  about  two  inches,  and  another  scratch  made 
on  the  tube  at  the  point  to  which  the  mercury  ascends. 
This  is  termed  the  boiling-point.  The  intermediate  space 
is  to  be  equally  divided  into  180  degrees,  thus  making  the 
boiling-point  212  degrees.  The  zero  point  of  Fahrenheit's 
thermometer  is  32  degrees  below  the  freezing-point, 
because  Fahrenheit  imagined  that  no  greater  degree  of 
cold  existed,  or  could  be  produced.  In  the  Centigrade 
scale  the  freezing-point  of  water  is  taken  as  zero,  and  the 
boiling-point  100;  in  the  scale  of  Reaumur  the  zero  is 
taken  as  the  freezing-point  of  water,  and  80  as  the  boiling 
point. 

The  particular  degrees  marked  on  Fahrenheit's  thermo- 
meter are  the  following : 

Boiling  point  (of  water)       .        .        .212 

Spirit  boils 176 

Fever  heat 110 

Blood  heat 98 

Summer  heat 76 

Temperate  heat 55 

Freezing  point  (of  water)     ...  32 

Zero 0 

On  the  Continent,  degrees  of  heat  are  designated  accord- 
ing to  the  Centigrade  or  Reaumur's  thermometer,  therefore 
students  ar^  called  upon  in  their  studies  to  reduce  the 
various  scales  to  each  other. 

The  scales  of  Reaumur  and  Centigrade  both  commence 
1^  the  freezing  point  of  water,  which  they  make  their  zero, 
whilst  that  of  Fahrenheit  commences  from  a  hypothetical 
zero,  32  degrees  below  the  freezing  point,  which  zero  is 
obtained  by  a  mixture  of  snow  and  salt. 

Between  the  freezing  and  boiling  points — 

Fahrenheit  has  .180  degrees 

Centigrade      .        .  .     100      „ 

Reaomtir  .      80      „ 
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Thus,  the  boiling  point  of  Fakrenheit  is  212  degrees, 
whilst  those  of  the  others  are  respectively  100  and  80. 

To  reduce  the  degrees  of  Centigrade  to  those  of  Reaamnr 

it  is  necessary  to  divide  by  five  and  multiply  by  four, 

thus: 

5)100  =  BoOiag  point  of  CeatignMle. 

20 
4 

80  =  BoHisg  point  of  Eesnmv ; 

and  vice  versd  for  the  alteration  of  the  d^;rees  of  Reaumur 
into  those  of  Centigrade. 

The  reduction  of  the  degrees  of  Fahrenheit  into  those  of 
Reaumur  is  somewhat  more  difBcult,  for  the  32  degrees 
of  Fahrenheit  below  the  freezing  point  have  first  to  be 
deducted,  and  after  that  the  remaining  degrees  have  to  be 
divided  by  nine  and  multiplied  by  five  for  the  Centigrade, 
or  by  four  for  the  Reaumur  scale,  thus : 

212  =  Boiliig  point  of  Fahrenheit 
Deduct,  32 

9)180 

20 
5 

100  =  Boiliag  point  of  Centigrsde. 

To  bring  the  degrees  of  Reaumur  and  Centigrade  to 
those  of  Fahrenheit,  it  is  necessary  to  divide  by  four  or 
five,  as  the  case  may  be,  and  then  to  multiply  by  nine  and 
add  thirty-two,  thus : 

4)80  =  Degrees  of  Reaumv. 

20  • 

9 

180 
32 

are  equal  to  212  degrees  of  Fahrenheit 

The  reason  that  we  use  the  numbers  4, 5,  and  9  in  these 
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calculations  is,  Uiat  tkat  is  the  relative  proportion  which 
the  scales  bear  to  one  another  when  divided  by  20. 

High  temperatures  are  ascertained  by  instruments  called 
pyrometers,  amongst  which  that  of  Mr.  Daniell  is  by  far 
the  most  in  use. 

Wedgwood's  pyrometer  consisted  of  a  metallic  groove, 
in  which  was  introduced  a  quantity  of  a  particular  species 
of  clay.  By  the  application  of  heat  the  water  was  expelled, 
the  clay  passed  iato  a  state  of  fusion,  and  contracted  in 
proportion  to  the  elevation  of  temperature. 

The  highest  temperature  supposed  to  have  been  ascer- 
tained was  about  32,000.  Some  experiments  give  the 
greatest  heat  as  about  24,000.  Professor  Daniel!  considered 
that  these  calculations  were  far  too  high,  and  made  the 
greatest  heat  of  his  scale  not  to  exceed  4000. 

Heat  is  conveyed  or  passed  from  one  body  to  another, 
by  radiation,  conduction,  and  convection.  By  convection 
is  understood  the  mode  in  which  the  water  becomes  heated 
in  a  kettle  placed  upon  a  fire ;  thus  the  particles  at  the 
bottom,  by  contact  become  hotter  than  the  rest,  and  con- 
sequently lighter  and  rise  to  the  surface,  and  in  rising  give 
no  heat  to  those  they  come  in  contact  vdth  in  their  passage : 
the  heavier  cold  particles  descend,  so  that  whilst  the  water 
is  heated,  and  even  during  boiling,  there  is  an  ascending 
and  descending  current. 

In  the  summer  time,  and  in  fact  at  all  seasons,  the  atmo- 
sphere is  heated  almost  exclusively  by  convection. 

By  the  conduction  of  heat  is  understood  the  power  by 
which  heat  passes  from  particle  to  particle,  until  they  have 
all  attained  the  same  temperature ;  and,  according  as  the 
particles  transmit,  receive,  or  part  with  their  heat  with  more 
or  less  rapidity,  they  are  called  good  or  bad  conductors. 

The  best  conductors  are  the  metals,  and  most  bodies 
possessing  much  density. 

Amongst  the  bad  conductors  are  gases,  water,  silk,  wool, 
down,  fur,  charcoal,  glass,  &c. 

Radiation  is  that  property  by  means  of  which  heat  is 
evolved,  or  flies  off  from  bodies  in  straight  lines,  like  light, 
in  every  direction.  This  is  presumed  to  occur  at  all  tem- 
peratures ;  but  heated  bodies  near  colder  ones  radiate  more 
than  they  receive,  as  there  is  always  a  tendency  to  obtain 
an  equilibrium. 

16$ 
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Bodies  part  with  their  heat  by  radiation  with  unequal 
^degrees  of  rapidity. 

Those  bodies  which  reflect  heat  best  are  the  worst  ra- 
diators, and  vice  vertd^  so  that  all  good  reflectors  of  heat,  as 
well  as  of  light,  must  have  a  clean,  bright,  polished  surface. 

The  best  radiatora  of  caloric  are  bodies  baring  a  dark 
and  rough  surface.  Those  of  a  light  colour,  smooth,  and 
polished,  part  with  their  heat  less  speedily,  and  are  called 
bad  radiators.  This  may  be  illustrated  by  taking  a  square 
▼es^el,  with  the  sides  presenting  different  surfaces,  that  is, 
one  rough  and  black,  another  polished,  another  white,  and 
a  fourth  of  some  dark  colour. 

If  hot  water  be  poured  into  this  vessel,  and  a  thermo- 
meter is  placed  at  an  equal  distance  opposite  each  surface, 
the  fluid  in  the  thermometer  opposite  the  black  one  will  be 
found  to  rise  highest,  that  opposite  the  polished  surface 
will  be  least  afiected. 

There  is  an  illustration  of  the  same  fact,  even  in  making 
tea.  If  a  silver  polished  teapot  is  used,  the  water  will  re- 
tain its  heat  longer,  and  extract  more  of  the  soluble  matter 
by  a  single  infusion ;  on  the  other  hand,  if  a  black  and 
rough  teapot  be  used,  the  tea  will  be  weaker ;  but  to  persons 
who  take  numerous  cups,  and  make  several  infusions  on 
the  same  leaves,  the  black  teapot  is  found  preferable,  as 
the  last  cup  is  almost  as  good  as  the  firat. 

The  formation  of  dew  is  explicable  on  the  principle  of 
the  radiation  of  caloric.  During  fine  and  cloudless  weather, 
after  sunset,  the  earth,  radiating  ita  caloric,  and  receiving 
none  in  return,  becomes  colder  than  the  surrounding 
medium.  The  watery  vapour  held  in  solution  and  suspen- 
sion in  the  atmosphere,  by  coming  in  contact  with  the  cold 
surface,  is  condensed  tipon  it.  If  there  be  clouds,  the  heat 
radiated  from  the  earth  is  returned  to  it  again,  so  that  there 
is  little  reduction  in  temperature,  and  consequently  little 
condensation  of  the  watery  vapour. 

The  snow  affords  a  great  protection  to  vegetation  by 
preventing  radiation,  thvt  is,  preserving  the  earth  from 
any  great  diminution  of  its  temperature. 

If  a  similar  quantity  of  two  bodies  be  exposed  to  a  given 
temperature,  it  is  found  that  they  vary  in  the  time  required 
to  reach  that  temperature,  also  in  the  ^me  they  take  to 
cool,  and  in  the  quantity  of  heat  evolved  whilst  that  change 
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is  taking  place.  Thus,  water  requires  twenty-three  times 
as  much  heat  to  raise  it  to  a  given  point  as  mercury.  The 
heat  which  thus  enters  the  body  is  called  Mpecifie  heat. 

The  fact  is  shown  by  the  calorimeter^  an  instrument 
containing  a  frame  or  cage  of  ice,  in  which  a  certain  quan- 
tity of  ice  or  snow  is  introduced.  To  this  the  heated  body 
is  added,  and  the  relative  quantity  of  ice  or  snow  melted 
by  the  substance  whilst  cooling,  is  considered  to  prove  the 
difference  of  the  quantity  of  heat  absorbed. 

The  solid  is  considered  to  be  the  natural  state  of  bodies, 
which  become  liquids,  or  vapours,  according  to  the  quantity 
of  caloric  combined  with  them.  Liquefaction  is  one  of  the 
forms  of  expansion  which  is  ordinarily  accomplished  by 
heat ;  still  the  conversion  of  a  solid  into  a  fluid  is  attended 
with  a  disappearance  of  caloric,  or,  in  other  terms,  the 
production  of  cold.  The  substance  is  said  to  have  acquired 
an  increased  capacity  for  caloric. 

This  increased  capacity  for  caloric  is  the  cause  of  cold 
being  experienced  on  the  tops  of  mountains,  and  when  an 
ascent  is  made  in  a  balloon.  The  higher  a  person  rises,  the 
colder  he  feels,  from  the  circumstance  of  the  capacity  of  the 
air  for  heat  increasing,  and  the  heat  being  abstracted  from 
the  body.  The  ratio  in  which  temperature  diminishes,  is 
estimated  at  one  degree  for  every  350  feet.  This  explains 
why  lofty  mountains  are  covered  with  perpetual  snow 
and  ice. 

The  heat,  which  becomes  latent  during  the  conversion 
of  a  solid  into  a  liquid,  is  called  the  calorie  of  fluidity^ 
or  latent  heat  of  the  liquid. 

The  latent  hehi  of  water  is  estimated  at  140  degrees,  of 
which  fact  the  following  is  an  illustration.  If  a  pound  of 
ice  at  32  degrees  be  mixed  with  a  pound  of  water  at  172, 
the  ice  will  be  melted  ;  but  the  temperature  of  the  mixture 
will  be  only  32.  The  reason  of  it  is  this :  during  the 
melting  of  the  ice,  140  degrees  of  free  heat  enter  between 
the  particles  of  the  ice,  making  it  liquid,  the  heat  itself 
becoming  latent.  But  if  a  pound  of  water  at  32  be  mixed 
with  a  pound  of  water  at  172,  the  temperature  of  the 
mixture  will  be  intermediate,  that  is,  102. 

Liquids  would  be  constantly  and  rapidly  converted  into 
raponrs,  if  there  were  not  some  power  to  resist  such  a 
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change.  This  power,  under  ordinary  curcamstancety  is  the 
pressure  of  the  atmosphere.  This  pressure  is  considered 
as  eqnal  to  nearly  15  pounds  upon  eyery  square  inch,  but 
is  liable  to  Tariation  at  different  times  and  at  different 
eleyations.  The  pressure  of  the  atmosphere  is  estimated 
by  the  barometer.  This  instrument  is  constructed  upon 
the  principle,  that  the  atmospheric  pressure  can  support 
a  certain  column  of  mercury  or  of  water :  the  column  of 
mercury  is  30  inches  at  the  leyel  of  the  sea,  the  column  of 
water  34  feet.  In  proportion  as  we  ascend  in  the  atmo- 
sphere, or  the  more  we  become  eleyated  above  the  leyel  of 
the  sea,  the  less  becomes  the  pressure,  and  the  smaller  is 
the  column  of  the  mercury  which  can  be  supported.  The 
difference  which  is  made  in  such  cases  is  found  to  be  about 
one  inch  in  the  column  of  mercury  for  every  830  feet. 

If  the  pressure  upon  the  liquids  be  diminished,  they 
evaporate  more  speedily,  and  more  easily  are  made  to  boil : 
some  liquids  may  be  made  to  boil  at  the  freezing  point  of 
mercury,  if  the  atmospheric  pressure  be  taken  off  them. 
Ether  boils  in  vacuo  at  about  40  below  aero.  Liquids  in 
general  boil  at  140  degrees  lower,  in  vacuo,  than  under  the 
pressure  of  the  atmosphere ;  thus  water  in  vacuo  boils  at  72. 

The  boiling-point  of  water  diminishes  as  we  ascend  a 
mountain,  in  the  ratio  of  one  degree  for  every  350  feet  in 
elevation.  Water  boils  at  Meiico  below  200,  and  at  the 
top  of  Mount  Blanc  nt  186.  On  the  contrary,  if  we  could 
descend  much  below  the  surface  of  the  earth,  the  boiling- 
point  of  fluids  would  be  found  to  be  much  increased. 

The  sources  of  heat  are  considered  to  be  six.  They  are : 
the  sun*s  rays,  combustion,  mechanical  action,  electricity, 
chemical  action,  and  animal  heat. 

The  sun's  rays  are  composed  of  light  and  heat,  which 
are  separated  when  they  reach  the  surface  of  the  earth. 
The  heat  thus  set  free  produces  varieties  of  temperature  on 
different  parts  of  the  globe.  The  average  heat  is  estimated 
at  50,  highest  120,  the  lowest  about  50  degrees  below  zero. 

Combustion,  in  the  ordinary  acceptation  of  the  term,  is 
the  rapid  union  of  oxygen  with  a  combustible  body,  attended 
with  an  evolution  of  light  and  heat. 

Mechanical  action  includes  friction  and  percuaaion,  by 
which  intense  heat  is  evolved.     Of  this  there  are  numerous 
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illuatrattons,  as,  by  rubbing  pieces  of  wood  together,  ropes 
and  pulleys,  azleirees  of  carriages,  and  even  forests, ^are  set 
on  fire  by  the  branches  of  trees  rubbing  together. 

Heat  is  considered  to  be  chemically  evolved  during  the 
fermentations,  and  when  fluids  by  admixture  become  con- 
densed. On  the  principle  of  fermentation  is  explained 
the  spontaneous  combustion  of  hay-stacks ;  and  by  the 
force  of  condensation  is  produced  the  combustion  which 
sometimes  takes  place  when  tow  and  cotton,  moistened 
with  linseed  oil,  are  exposed  to  the  atmosphere. 

By  animal  heat  is  understood  the  temperature  of  the 
body,  which  is  supported  by  the  action  of  the  vital  functions. 
The  changes  in  the  blood,  by  combustion  of  the  tissues 
and  by  respiration,  are  imagined  to  be  the  ohief  causes  of 
the  evolution  of  heat. 

Cold  was  supposed,  at  one  time,  to  be  a  positive  body, 
like  heat,  but  is  now  considered  to  be  only  negative,  or, 
in  other  words,  the  absence  of  caloric.  It  is  always  pro- 
duced by  rarefaction,  that  is,  when  a  body  is  converted 
from  a  dense  to  a  rarer  state. 

Thus  ether  or  spirit  placed  upon  the  hand  passes  into 
vapour,  or  a  rarefied  state,  acquiring  an  increased  capacity 
for  caloric ;  free  caloric  is  absorbed  from  the  hand,  and 
cold  is  experienced. 

When  snow  and  salt  are  mixed  together,  they  pass  into 
a  liquid  or  rarefied  state,  and  heat  is  abstracted  from  any 
contiguous  body.  On  this  principle,  cold  is  always  gene- 
rated by  freezing  mixtures.  There  are  several  experiments 
with  the  air-pump,  to  show  the  freezing  of  water  at  ordi- 
nary tempirature. 

if  a  little  cup  of  water  and  another  of  ether  be  put  into 
the  air-pump,  and  the  air  be  withdrawn,  the  removal  of 
atmospheric  pressure  will  cause  the  ether  to  boil  and 
vaporise ;  its  vapour,  acquiring  an  increased  capacity  for 
heat,  abstracts  free  caloric  from  the  water,  which,  by  losing 
its  heat,  freezes.  The  water  may  be  made  to  freeze  without 
the  presence  of  ether,  by  substituting  some  sulphuric  acid, 
or  something  that  has  a  great  attraction  for  water.  By 
exhausting  the  air,  part  of  the  water  will  rise  into  vapour, 
and,  from  its  rarefied  state,  will  absorb  sufiicient  heat  from 
the  water  in  the  vessel  to  cause  it  to  pass  into  a  solid.  The 
sulphuric  acid  is  intended  to  absorb  the  vaporized  water. 
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ELECTRICITY. 

Electricity  is  the  name  of  a  science  which  teaches  the 
laws,  properties,  aud  phenomena  of  an  imponderable  agent, 
called  the  electric  fluid. 

If  a  piece  of  sealing-wax  be  mbbed  upon  the  coat-alee?e, 
it  will  be  found  to  attract  light  bodies,  such  as  small  pieces 
of  paper,  and  is  said  to  be  electrified ;  and  particles  thus 
attracted  will  afterwards  fly  off  actirely  from  it,  by  a 
property  called  electric  repulsion. 

There  are  two  theories  of  the  nature  of  the  electric  fluid, 
some  con  tending  that  it  is  of  one  quality  only,  as  proposed 
by  Franklin  ;  others,  with  Dufay,  that  it  is  of  two  kinds, 
which  are  called  positive  or  vitreous,  and  negative  or 
resinous.  According  to  the  former,  it  is  imagined  that 
bodies  containing  plus  are  always  disposed  to  part  with 
some  to  those  containing  minus  ;  and,  according  to  the 
theory  of  the  two  fluids,  bodies  oppositely  electrified  attract, 
but  those  similarly  electrified  repel  each  other.  The  prin- 
cipal objection  to  the  idea  of  Franklin,  is  created  by  the 
circumstance  of  the  negative  electricity  being  able  to  induce 
the  positive,  and  vice  versd.  The  opinion  of  Dofay  is  there- 
fore generally  adopted. 

Electricity  passes  rapidly  from  an  electrified  body  to  one 
which  is  not  electrified  ;  and  of  those  which  thus  receive  it, 
some,  if  held  in  the  hand,  will  exhibit  electrical  excitement, 
others  will  not :  those  which  exhibit  this  excitement  are 
called  bad  conductors;  the  others,  conductinc  rapidly, 
transmit  the  electric  fluid  so  completely,  thaftftfaey  haye 
no  remaining  trace  of  it.  The  best  conductors  are  the 
metals  (almost  in  the  same  ratio  as  their  conducting  power 
of  heat),  plumbago,  charcoal,  water  animals  and  plants, 
and  most  moist  substances.  The  bad  conductors  are  dry 
gases,  glass,  sulphur,  resin,  hair,  silk,  and  wool,  with 
many  others. 

Electricity  is  collected  upon  metallic  substances  by 
insulating  them,  that  is,  cutting  off,  by  a  non-conductor, 
their  contact  with  the  earth,  which  is  the  great  absorber 
of  electric  fluid.  For  this  purpose  glass  is  used,  covered 
with  a  coating  of  resin  or  shell- lac,  either  as  a  handle  or 
stand  to  a  prime  conductor,  or  as  feet  to  a  stooL 


CHEMICAL  NOTES.  375 

The  electricity  collected  by  rubbiog  a  piece  of  glass  with 
clcjlh  appears  to  differ  from  that  evolved  by  rubbing  a 
piece  of  sealing-wax,  on  which  account  the  terms  vitreous 
and  resinoos  electricity  are  used;  for  if  two  substances  of 
the  same  kind  be  electrified  from  the  glass,  or  from  wax, 
they  will  repel  each  other ;  but  if  one  be  electrified  from 
the  wax,  it  will  be  attracted  to  the  other  electrified  from 
the  glass.  The  terms  negative  and  positive  have  super- 
seded vitreous  and  resinous,  as  the  quality  of  the  electricity 
depends  more  npon  the  rubber  than  on  the  glass  or  the 
resin. 

A  thread,  in  a  known  electrical  state,  is  used  as  a  test  of 
the  quality  of  the  electricity  in  another  body.  The  cat's 
back  is  said  to  be  positive  to  all  known  substances,  and 
glass  stands  next  to  it  in  order. 

Sealing-wax  is  negati?e  to  most  light  substances,  but  to 
the  metals  it  is  a  positive  electric. 

All  metals  contain  electricity  in  a  latent  or  quiescent 
state,  that  is,  the  two  fluids  are  supposed  to  be  in  a  state 
of  neutralization.  When  electricity  is  evolved,  the  balance 
is  disturbed,  or  a  separation  of  the  fluids  is  supposed  to 
take  place.  This  separation  is  accomplished  in  various 
ways — as  by  friction,  change  of  temperature,  form,  con- 
tact, chemical  action,  &c. 

When  two  substances,  if  conductors  and  insulated,  are 
rubbed  together,  each  containing  positive  and  negative 
electricity,  it  is  supposed  that  the  fluids  are  separated,  and 
that  all  positive  electricity  collects  in  one,  and  negative  in 
the  other.  If,  however,  the  substances  thus  rubbed  be 
either  both  non-conductors,  or  one  a  non-conductor,  the 
electric  action  is  not  manifested  when  they  are  kept  in 
contact,  and  only  when  such  bodies  are  separated. 

A  copious  supply  of  electric  fluids  is  obtained  by  the  aid 
of  the  electrical  machine,  which  consists  of  a  cylinder  or 
plate  of  glass,  with  a  rubber,  the  latter  made  with  leather 
stuffed  with  horse-hair  or  wool,  and  coated  with  some 
amalgam.  The  cylinder  or  plate  retolves  on  an  axis,  and 
IB  raised  from  the  ground  by  wooden  pillars,  or  a  support ; 
a  prime  conductor  is  necessary,  consisting  of  a  smooth 
metallic  cylinder,  supported  and  insulated  by  means  of  a 
glass  pedestal. 

By  causing  the  cylinder  to  revolve  against  the  rubber 
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electricity  ia  disengaged  from  tbe  glaM,  tbe  rubber  and 
the  amalgam ;  positive  electricity  is  collected  in  the  prime 
condactor,  and  negative  electricity  it  accomnlated  in  the 
mbber,  or  any  insulated  conductor  in  contact  with  iC  To 
ensure  a  saccesaion  of  supplies  it  is  necessary  that  either 
the  rubber  or  the  prime  conductor  ^ould  haye  conmani- 
cation  with  the  earth. 

Alteration  of  temperature  in  mineral  substances  is,  in 
many  cases,  attended  with  manifestations  of  electrical 
eicitement,  but  in  no  very  remarkable  degree. 

Chemical  action  is  a  Tery  abundant  source  of  electricity, 
and  to  the  latter,  perhaps,  we  may  attribute  all  chemical 
combinations.  It  is  noticed  that  during  combustion  the 
baming  body  and  parts  surrounding  are  in  oj^positely 
electrified  states,  the  burning  body  ia  negatiTely  and  sur- 
rounding bodies  positively  electrified.  The  electricity 
given  off  from  tbe  electrical  machine  is  in  a  great  mea- 
sure owing  to  tbe  chemical  action,  or  oxidation,  of  tbe 
amalgam,  for  if  metals  be  used  not  easily  oxidiged,  very 
little  electricity  is  disengaged.  If  an  eleetrified  body  be 
made  to  approach  an  insulated  non-electrified  conductor, 
this  latter  becomes  electrified,  and,  as  it  is  said,  by  induc- 
tion tbe  surface  nearest  to  the  electrified  body  becomes 
dissimilsrly,  and  that  portion  of  the  surface  more  remote 
similarly,  electrified.     Thus  if  a  body  positife  electrified 

3>proaches  another,  it  will  cause  it  to  exhibit  negative 
ectricity  opposite  to  it,  and  in  consequence  of  this  the 
two  attract  each  other.  Clouds  containing  either  positive 
or  negative  electricity,  by  coming  near  the  earth,  cause  an 
accumulation  of  the  opposite  fluid  on  the  earth's  surface, 
and  by  their  mutual  attraction  and  combination  produce 
lightning  with  its  ravsges. 

A  Ley  den  jar  consists  of  a  glass  bottle  coated  internally 
and  externally  within  a  few  inches  of  its  neck  with  tin-foil, 
or  any  other  conductor.  Insulate  this  jar  and  connect  its 
internal  coating  with  an  electric  source,  supposed  positive, 
for  the  sake  of  illustration.  The  coating  is  now  positively 
electrified  by  contact :  in  virtue  of  the  law  of  induction  the 
surface  of  the  external  coating  nearest  the  glass  becomea 
negatively,  the  other  external  surface  positively  electiified, 
as  may  be  shown  by  approaching  the  finger,  when  for  every 
spark  passed  into  the  jar  we  shall  have  a  corresponding 
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spark  from  the  external  coating :  destroy  this  free  positive 
electricity  by  connecting  the  coating  vith  the  earth,  then 
we  shall  find  that  the  external  coating  exerts  no  longer  any 
electrical  action,  and  the  negative  electricity  above  alluded 
to  is  said  to  be  diasimilated  by  the  positive  of  the  internal 
coating ;  and  keeping  the  outside  coating  in  contact  with 
the  earth,  and  continuing  to  connect  the  inner  coating  with 
the  source,  the  jar  is,  as  it  is  said  to  be,  charged.  Now,  if 
we  connect  the  two  coatings  by  means  of  a  conductor,  their 
electric  state  will  instantly  disappear  with  the  evolution  of 
light  and  heat,  and  a  smart  noise  proportioned  to  the 
extent  of  the  surface  of  the  jar. 

Many  instruments  have  been  invented  to  ascertain  the 
quantity  and  quality  of  the  electric  fluid  in  a  body :  they 
are  named  electrometers  and  electroscopes.  The  most 
delicate  is  called  the  gold  leaf  electrometer.  It  is  formed 
by  two  sheets  of  gold  leaf,  being  suspended  in  a  bell  jar 
side  by  side.  The  least  electrical  excitement  will  cause 
them  to  diverge  most  powerfully. 

The  electric  and  galvanic  fluids  are  identical,  although 
differing  in  their  mode  of  separation  and  disengagement 
from  bodies,  in  some  of  their  effects,  tension,  &c.  The 
intensity  of  the  electric  fluid  is  much  greater  than  that 
from  galvanism,  as  we  see  by  its  powerful  attractive  and 
repulsive  qualities,  and  its  tendency  to  force  a  passage 
through  bodies.  They  are  ordinarily  applied  in  chemistry 
for  opposite  purposes.  Electricity  is  used  to  promote  com- 
bination, galvanism  to  decompose  bodies ;  but  Becquerel, 
by  employing  simple  voltaic  circuits  of  weak  action,  has 
been  able  to  form  many  crystalline  substances,  which  can- 
not be  effected  by  ordinary  chemical  action.  Thus,  from 
carbonate  of  lime,  precipitated  in  the  form  of  an  amor- 
phous powder,  by  ordinary  chemical  processes,  he  has,  by 
the  above  means,  obtained  crystals  of  the  carbonate,  iden- 
tical with  those  found'in  nature.  Electricity  may  be  con- 
sidered as  the  manifestation  of  a  small  quantity  of  the 
electric  fluid  in  a  high  state  of  tension  ;  whilst  galvanism 
appears  to  be  a  large  quantity  of  the  fluid  in  a  low  state  of 
tension. 

As  in  ordinary  electricity,  so  in  galvanic,  there  are  two 
theories  now  in  vogue,  to  explain  the  origin  of  this  species 
of  electric  action,  viz.,  that  of  contact  proposed  by  Yolta, 
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and  the  cbemical  theory  proposed  by  Fabroni,  adTOcated 
by  WollastoD,  the  most  correety  and  now  perhaps  the 
prevailing  one. 

Galvanism  took  its  origin  from  the  convulsion  prodaced 
in  the  leg  of  a  frog  in  the  neighbourhood  of  an  electrifying 
machine  in  action.     From  what  has  preceded,  it  is  evident 
that  this  was  a  case  of  induced  electricity.     Galvani  esta- 
blished upon  it  a  theory  relative  to  tlie  vital  principle; 
Yolta,  however,  took  up  the  investigation,  and  was  led  to 
the  hypothesis  that  all  bodies  by  their  contact  alone  evolve 
electricity.     Pursuing  this  idea,  he  took  a  plate  of  copper 
and  of  zinc,  and  putting  them   in  contact,  by  delicate 
means,  ascertained  that  they  became  oppositely  electrified, 
the  zinc  positively,  the  copper  negatively ;  he  then  (sup- 
posing the  copper  undermost)  placed  on  the  zinc  a  moist- 
ened piece  of  cloth,  which,  from  the  small  electromotive 
action  between  liquids  and  solids,  did  not  sensibly  derange 
the  former  state.     In  virtue  of  conduction  this  moistened 
cloth  becomes  positively  electrified  with  the  zinc,  and  the 
zinc  again  takes  from  the  copper  the  quantity  of  electric 
action  necessary  for  the  equilibrium;   another  couple  of 
ctippei*  htiu  ziiic  plated  iu  the  same  order,  t.  r.,  with  the 
copper  plates  undermost,  was  placed  on  the  cloth :  then 
the  upper  zinc,  in  virtue  of  its  contact  with  the  copper, 
also  possesses  a  certain  quantity  of  positive  electricity,  and 
in  virtue  of  its  connexion  with  the  under  pieces  takes  an 
equal  quantity;  thus  the  electric  action  of  the  upper  zinc 
is  double  that  of  the  first.    By  thus  continually  alternating 
with  the  moistened  cloth  and  double  plates  placed  in  the 
same  order,  he  formed  the  celebrated  Voltaic  pile,  in  which 
theoretically  the  electric  action  of  the  uppermost  zinc,  in 
the  comparison  with   the  first,  is  proportionate   to   the 
number  of  couples  of  plates ;  the  action  of  both  the  cop- 
per and  zinc  increasing  from  below  to  above.     This  sup- 
poses the  lower  copper  in  contact  with  the  earth.     If  the 
pile  be  insulated,  the  electric  actions  decrease  from  the 
extreme  plates  to  the  middle.  The  extreme  plates,  or  wires 
which  are  joiued  to  them,  are  called  the  poles  of  the  pilea, 
or,  as  Mr.  Faraday  terms  them,  electrodes.     At  the  zinc 
pole  the  positive  electricity  is  manifested,  at  the  oc^per 
the  negative. 

By  connecting  these  poles,  the  ordinary  dectrical  pbe* 
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nomena  are  obaerrable,  as  attraction^  evolution  of  lights 
and  of  heat.  By  connecting  the  poles  through  yarious 
substances  the  effects  of  the  pile  are  manifested.  With 
powerful  instruments,  the  fusion  of  the  most  refractory 
substances  is  effected,  volatilization  of  the  metals,  and  all 
the  phenomena  of  the  electrical  battery  are  produced.  In- 
terposing between  the  poles,  water,  chemical  substances  in 
solution,  or  more  generally  in  a  liquid  state,  their  decom- 
position (if  compound)  is  effected.  Those  substances 
which,  in  chemical  combination,  perform  the  function  of 
an  acid,  appear  at  the  positive  pole ;  and  those  enjoying  the 
properties  of  a  base  at  the  negative.  So  powerful  is  this 
effect,  that  ordinary  chemical  action  appears  suspended  by 
voltaic  influence.  Thus,  an  acid  in  the  above  decomposi- 
tions can  pass  through  litmus  without  changing  its  colour. 
If,  however,  during  its  passage,  an  insoluble  substance 
can  be  formed,  precipitation  will  take  place  in  spite  of 
voltaic  influence.  Thus,  if  sulphuric  acid,  in  its  progress 
towards  the  positive  pole,  pass  through  nitrate  of  baryta, 
the  insoluble  sulphate  will  fall. 

The  galvanic  trough  or  battery,  so  generally  in  use,  acts 

are  soldered  together,  or  by  conductors  connected,  and 
several  of  them  in  the  same  order  are  exposed  together 
to  the  action  of  various  fluids.  Wires  are  attached  to 
each  end  of  the  trough,  the  one  touching  the  zinc,  the  other 
the  copper  plate.  When  these  wires  are  brought  into  con- 
tact, light  is  produced,  and  a  shock  may  be  given  to  the 
moistened  fingers,  much  resembling  that  producible  by  the 
Leydenjar. 

The  electric  and  galvanic  fluids  possess  the  property  of 
giving  magnetic  action  to  substances,  and  within  the  last 
few  years  the  intimate  connexion  between  them  has  been 
established  by  very  numerous  experiments. 

Water  was  the  first  substance  decomposed  by  galvan- 
ism. This  was  accomplished  by  Sir  Anthony  Carlisle  and 
Nicholson.  Berzelius  and  Heisinger  first  observed  the  phe- 
nomena of  transport,  which  Davy  subsequently  extended  and 
generalized.  On  these  facts,  the  modern  electro- chemical 
theory  greatly  depends. 

As  all  bodies  have  a  certain  chemical  relation,  it  is  cus- 
tomary to  classify  them  under  the  heads  of  electro-positives 
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and  electro  negatiTes.  In  the  following  table  all  known 
Babstances  are  placed  in  their  electrical  order,  oX3'gen,  the 
most  electro-negative,  being  placed  first;  potasaittm,  the 
most  electro-positive,  last.  It  waa  formerly  the  castom  to 
consider  the  first  twenty-one  as  negatives  and  Uie  rest  as 
positives,  but  this  has  been  given  up*  for  some  time,  inas- 
much as  each  substance  is  positive  to  all  those  preceding 
it,  and  negative  to  all  that  follow  ;  thus,  sulphur  is  nega- 
tive to  all  other  substances  except  oxygen,  but  in  relation 
io  that  is  positive. 

In  order  to  economise  space,  we  have  added  to  each  sub- 
stance its  symbol,  according  to  Berzeliua,  and  its  chemical 
equivalent  as  most  commonly  considered,  omitting  fractions. 


E^It. 

E^nlv. 

Name. 

Symbol. 

No. 

Name. 

Symbol. 

No. 

Oxygen    .    . 

.     0   .     . 

8 

Mercury  .    . 

.     Hg.     . 

.  100 

Sulphur  .     . 

.     S    .     . 

.     16 

Silver .    .     . 

.     Ag 

.  108 

Nitrogen .    . 

.    N  .    . 

.     14 

Copper    .    . 

.     Cu 

.     32 

Chlorine  .    . 

.    CI  .    . 

.    35 

Uranium .    . 

.    U  ,     . 

.    60 

Bromine .     . 

.     Br.    . 

.    80 

Bismuth  .    . 

.     Hi.     . 

.     71 

Iodine      .     . 

.     I     .    . 

.  126 

Tin     .    .    . 

•     Sn  •     • 

.     59 

Fluorine  .    . 

.    F    .     . 

.    .     18 

Lead  .    .    . 

.    Pb.    . 

.  104 

Phoiphonii . 

.     P   .     . 

.     31 

Cerimn    .    . 

.    .    Ce.    . 

.     46 

Selenium 

.    Se.    . 

.     39 

Cobalt     .    . 

.    .    Co.    . 

.     30 

Anenic    .    . 

At.     . 

.     75 

Nickel     .    . 

.    .    Ni.    . 

.     30 

Chrominm    . 

.    Cr.     . 

.     28 

Iron    «    . 

.    .    Fe.    . 

.     2S 

Molybdenum 

.    Mo 

.    -     48 

Cadmium 

.     .    Cd.    . 

.     56 

Tungsten 

.    W.     . 

.     .     95 

Zinc    .    •    . 

•        Zn  a        • 

.     33 

Beron      .    . 

.    B   . 

.   .   n 

Manganese 

Mn      • 

.     28 

Carbon    .     . 

.    C   . 

.     .      6 

Zirconium 

.     .     Zr .     . 

.     34 

Antimony    . 

.     Sb. 

.     .  129 

Aluminium 

.    .     Al.     . 

.     14 

Tellurium     . 

..     Te  . 

.     .     64 

Yttrium   . 

.     .     Y  .     . 

.     32 

Columbium  . 

.     Cm 

.     .  184 

Thorium  . 

.    .    Th.     • 

.     60 

Titanium .     . 

.    Ti.    . 

.     .     24 

Glucinium 

.     .    G   •     . 

.     26 

SHicon     .    . 

.     Si  . 

.     .     22 

Magnesium 

.    .    Mg     . 

.     13 

Osmium  .     . 

.    Oi  . 

.     .  100 

Calcium   . 

.    .    Ca.     . 

.    20 

Hydrogen 

.     H  . 

.    .      I  \  Strontium 

-    .     Sr 

.     44 

Gold  .    .    . 

.    Au. 

.    .     99     Barium    . 

.    .    Ba      . 

.     69 

Iridium   .     . 

.     Ir  . 

.     .    99 

Lithium  . 

•     .     L   •     • 

6 

Rho^lium .     . 

.     R   . 

.     .     52 

Sodium    . 

.    .    Na      . 

.     23 

Platinum .     . 

.     PI  . 

.     .     59 

••       .       Iv     •      • 

.     39 

Pallad;Qm 

.     Pd. 

.    .     53 

It  may  be  as  well  here  to  remark,  that  the  eqiiiYalents  of 
some  of  the  preceding  are  diflferently  given  by  other 
chemists.    Thus^  mercury  is  commonly  considend  as  202 ; 
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arsenic,  antfanoDji  pboBphorus,  and  colambiam,  haTe  had 
their  equiTalent  number  doubled  in  this  table  for  motives 
of  convenience.  The  equivalent  of  gold,  too,  is  by  some 
stated  to  be  198,  just  double  the  one  here  mentioned. 

The  exact  sitaation  of  Vanadium  (symbol  V,  eq.  69)  is  not 
as  yet  clearly  defined.  Nor  are  the  newly  discovered  metals, 
Didymium  (Dy,  eq.  50  ?),  Erbium  (Er),  Lantanum  (Ln,  eq. 
47  0.  Niobium  (Nb),  Norium  (No),  Pelopium  (Pe),  Ru- 
thenium  (Ru,  eq.  52),  and  Terbium  (Tb),  yet  put  into  their 
proper  place  in  the  scale,  nor  are  their  chemical  equivalents 
exactly  known. 

The  symbols  of  the  metals,  &c.,  are  in  general  derived 
from  the  first  letter  of  the  ordinary  name,  and  when  neces- 
sary for  the  sake  of  distinction,  one  or  two  more  are  added ; 
but  it  must  be  borne  in  mind  that  all  the  more  important 
substances  have  only  the  single  letter,  thus  Oxygen  is  re^ 
presented  by  O,  whilst  Osmium  is  given  by  Os. 

The  symbols  of  some  of:  he  metals  are  taken  from  the 
Latin  names.  Thus  Tungsten  is  expressed  by  W,  for  its 
Latin  name  Wolframium ;  and  Mercury  by  Hg,  for  Hydrar- 
gyrum. The  other  metals  whose  symbols  are  derived  from 
their  Latin  terms,  are  Gk>ld  (Aurum),  Copper  (Cuprum), 
Iron  (Ferrum),  Lead  (Plumbum),  Antimony  (Stibium), 
Sodium  (Natrum),  Potassium  (Kalium),  Silver  (Argentam), 
and  Tin  (Stannum). 

It  will  thus  be  seen  that  the  whole  of  the  substances 
composing  this  earth,  as  far  as  we  know,  are  composed  of 
62  elements  only ;  but  it  is  extremely  probable  that  many 
more  exist,  for  no  less  than  eight  kave  been  discovered 
within  the  last  twelve  years ;  and  it  is  also  extremely  easy 
to  imagine  that  many  substances  now  considered  as  simple, 
may  be  eventually  found  to  be  composed  of  two  or  more 
elements. 


ATOMIC  THEORY. 


In  order  to  understand  the  atomic  theory,  the  following 
axioms,  or  laws  of  chemical  combination,  should  be  recol- 
lected : 

1 .  The  composition  of  bodies  is  definite  and  invariable, 
both  as  regards  the  elements  and  their  proportions.  Thus, 
water  is  composed  of  1  hydrogen  and  8  oxygen  by  weight, 
and  no  other  elements  or  proportions  can  form  it. 

2.  Bodies  combine  in  a  few  proportions  only.  Thus, 
zinc  and  oxygen  combine  in  one  proportion  only;  oxygen 
and  hydrogen  in  two  proportions ;  some  bodies  unite  in 
three,  four,  or  five  proportions.  We  do  not  know  the 
limit,  but  it  seldom  exceeds  5  proportions. 

3.  When  one  body,  a,  unites  with  another,  B,  in  more 
than  one  proportion,  the  quantities  of  B  are  multiples  by 
a  simple  whole  number  of  the  smallest  quantity  of  B  with 
which  A  can  unite.     Thus, 

Nitrous  oxide  is  composed  of  nitrogen  14,  oxygen  8 

Nitric  oxide        .        .        .        „        14,      „  16 

Hypo-nitrous  acid        .        .        „        14,      „  24 

Nitrous  acid        .        .        .        „        14,      „  32 

Nitric  acid          .        .        .        „        14,      „  40 

From  this  table  it  will  be  easily  seen  that  the  quantities 
of  oxygen  contained  in  the  four  latter  compounds  are 
multiples  of  the  quantity  of  oxygen  contained  in  the  first 
compound,  viz.  nitrous  oxide.  Thus,  nitric  oxide  contains 
twice  as  much  oxygen  as  nitrous  oxide ;  hypo-nitrous  acid 
thrice  as  much  ;  and  so  on. 

A  knowledge  of  these  three  laws  will  assist  most  mate- 
rially in  understanding  the  atomic  theory. 

Two  opinions  have  divided  philosophers  respecting  the 
nature  of  the  ultimate  elements  of  bodies,  ever  since  they 
began  to  speculate  on  the  subject.  According  to  one  party, 
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these  ultimate  elements  are  iDfinitely  divisible,  every  par- 
ticle of  matter,  however  small,  being  capable  of  still  fur- 
ther division,  if  our  instruments  and  organs  were  adapted 
for  the  operation.  According  to  the  other  party,  these 
ultimate  elements  consist  of  certain  small  particles  in- 
capable of  further  division,  and  to  which  the  term  atom  is 
applied. 

In  order  to  avoid  discussion,  the  term  atom  is  used  in 
chemistry  to  signify  the  ultimate  particles  of  which  any 
body  is  composed,  without  considering  whether  the  further 
division  of  these  particles  be  possible  or  not.  The  shape 
of  the  particles,  their  size,  and  their  weight,  are  of  course 
perfectly  unknown. 

But,  although  the  weight  of  the  atoms  be  unknown,  we 
know  that  the  atoms  of  different  bodies  differ  from  each 
other  in  weight.  Thus,  although  we  cannot  say  what  the 
actual  weight  of  an  atom  of  oxygen  or  of  an  atom  of 
hydrogen  is,  yet  we  can  tell  what  the  relative  weights  of 
these  atoms  are.  We  can  tell  that  an  atom  of  oxygen  is 
eight  times  heavier  than  an  atom  of  hydrogen.  So  iJso  we 
can  determine  the  relative  weights  of  the  atoms  of  almost 
all  other  bodies. 

Now,  whenever  combination  between  bodies  takes  place, 
it  is  between  their  ultimate  particles  or  atoms.  Thus,  when 
oxygen  and  hydrogen  combine  to  form  water,  the  com- 
bination is  between  the  particles  or  atoms  of  these  elements, 
1  atom  of  oxygen  combining  with  1  atom  of  hydrogen. 
An  atom  of  one  body  may  unite  with  1,  2,  3,  4,  or  5 
(seldom  more  than  this)  atoms  of  another.  Thus,  in  the 
foregoing  table  of  the  compounds  of  nitrogen  and  oxygen, 
it  will  be  seen  that  nitrogen  combines  with  5  proportions 
of  oxygen.  In  other  words,  1  atom  of  nitrogen  combines 
with  1,  2,  3,  4,  5  atoms  of  oxygen,  forming  five  distinct 
compounds.  It  will  be  seen  that  14  represents  an  atom  of 
nitrogen  and  8  an  atom  of  oxygen. 

The  mode  of  ascertaining  the  proportional  or  atomic 
number  is  as  follows :  a  definite  compound  of  two  simple 
substances  which  have  an  extensive  range  of  affinity,  is  to 
be  carefully  analysed.  Now,  oxygen  and  hydrogen  have 
an  extensive  range  of  affinity  for  other  bodies ;  hence  a 
compound  of  these  two  is  selected.  There  are  two  com- 
pounds of  oxygen  and  hydrogen,  water  and  the  peroxide 
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of  hydrogen :  water  is  selected  because  it  contains  the 
smallest  proportion  of  oxygen  and  hydrogen.  Water  is 
regarded  as  a  compound  of  one  proportion  or  atom  of 
oxygen,  and  one  proportion  or  atom  of  hydrogen.  But 
analysis  proves  that  water  is  composed  of  8  parts  by  weight 
oxygen,  and  1  part  hydrogen.  Hence,  then,  it  follows  that 
an  atom  of  oxygen  must  weigh  eight  times  as  much  as  an 
atom  of  hydrogen. 

Some  compounds  are  next  examined  which  contain 
either  oxygen  or  hydrogen  in  combination  with  some  other 
substance,  the  quantities  of  each  being  the  smallest  that 
can  unite  together.  Carbonic  oxide  is  composed  of  8  pro- 
portions of  oxygen  and  6  carbon ;  sulphuretted  hydrogen 
of  1  hydrogen  and  16  sulphur.  Hence  the  atomic  or 
proportional  number  for  carbon  is  6,  and  for  sulphur  16. 
The  numbers  of  all  other  bodies  may  be  determined  in  the 
same  manner.  From  these  observations  then  we  come  to 
the  understanding,  that  atomic  numbers  represent  the 
proportions  in  which  bodies  combine  by  weight. 

This  may  be  illustrated  in  the  following  manner.  If  we 
take  50  grains  of  chalk,  and  expose  it  to  such  a  tempera- 
ture that  the  carbonic  acid  is  expelled,  the  50  grains  will 
lose  22  of  their  weight,  which  corresponds  with  the  atomic 
number  of  carbonic  acid. 

A  knowledge  of  these  facts  may  become  highly  useful 
to  the  manufacturer,  as  he  is  thus  enabled  to  mix,  in  exact 
proportions,  the  various  substances  intended  to  form  certain 
compounds. 

SIMPLE   PONDERABLE   SUBSTANCES. 

The  simple  or  elementary  ponderable  bodies  are  those 
which  we  are  unable  to  reduce  to  other  constituent  parts. 
They  are  sixty-two  in  number,  and  may  be  classified  in 
yarious  ways.  Some  may  be  called  combustible,  others 
supporters  of  combustion ;  some  are  electro-negatiTej 
others  electro-positive.  But  the  most  simple  diyision  is 
that  into  metallic  and  non-metallic  bodies^ 

The  non-metallic  bodies  are. 

Oxygen  Nitrogen  Hydrogen 

Chlorine  Silicon  Snlphar 

Iodine  Boron  Selenium 

Bromine  Ctrboo  Phoiphonii. 
Fluorine 
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The  metallic  bodies  are  the  following,  and  are  thut 
classified  by  Dr.  Fowik 


1. 

Metalt  qf  ihe  jilkttliei. 

Potatftium  Lithium 

Siodium  Aromoniam  (hypotheticsl). 

2. 

Metalt  of  the  jiVtalme  Earths, 

Barium  Calcium 

Strontium  Magnesium. 

3. 

Meialt  of  the  Earihi. 

Alumini  m  Noriam 

Glucinium  Thorium 

Yttrium  Oriiim 

Erhiuin  Lantaniam 

Terbium  Didymium. 
Zirconium 

4. 

Metalt  whose  Oxides  form  Potceffui  Bases. 


Maiigauese 

Iron 

Chromium 

Nickel 

Cobalt 

Copper 


Zinc 

Cadmium 

Bismuth 

Lead 

Uraniam. 


5. 


Metals  whose  Oxides  form  Weak  Bases  or  Acids. 


Vanadium 
Tungsten 
Columbinm 
Molvhdenum 

• 

Niobium 
Pelopium 


Titanium 

Tin 

Antimony 

Artenie 

Tellurium 

Osmium 


6. 


Metals  whose  Oxides  are  redaced  ly  Heat. 

Gold  Palladium 

Mercury  Iridium 

Silver  Kuthenittm 

natinam  Rhodinin 


17 
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The  limf^  efemtntary  ga^es  are  four,  namelyi  o^jgen, 
hydrogen,  nitrogen,  and  cbloriiM. 

In  speaking  of  the  properties  of  gases,  fluids,  and  solids, 
we  generally  mention  that  they  ha?e  a  certain  specific 
gravity.  By  specific  grayity  it  meant  the  relative  weight 
of  equal  bulks  of  bodies.  Atmospheric  air  is  taken  as  the 
standard  for  gaaee,  and  water  for  liquids  and  solids.  They 
are  both  taken  as  unity,  or  one  thousand,  although  water 
is  815  times  heavier  than  atmospheric  air. 

Gases  are  estimated  by  a  specific-gravity  bottle,  which 
will  contain  a  definite  number  of  grains  of  atmospheric 
air ;  if  this  air  be  expelled,  and  another  gas  be  introduced, 
and  the  bottle  be  then  weighed,  the  difiierence  will  be  per- 
ceptible, supposing  a  vessel  to  contain  1000  grains  of 
atmospheric  air,  the  same  bulk  of  chlorine  will  weigh  2470 
erains,  of  oxygen  1105,  oi  hydrogen  only  68  grains  and  a 
fraction. 

The  specific  gravity  of  liquids  is  also  ascertained  by  a 
proper  bottle.  Thus,  suppose  one  to  contain  1000  grains 
of  water,  and  this  water  to  be  poured  out  and  replaced  by 
mercury,  an  equal  bulk  of  the  latter  will  weigh  13,545 
grains.  Thus  we  know  that  mercury  is  13|  times  heavier 
than  water. 

There  is  more  difficulty  with  soHda,  especially  when 
lighter  than  water,  for  in  that  case  it  becomes  necessary  to 
attach  to  them  a  sufficient  quantity  of  any  substance  of 
known  specific  gravity,  so  as  to  make  it  siak  in  water,  and 
this  has  to  be  allowed  for  in  the  final  result. 

If  we  take  a  piece  of  metal  and  weigh  it  in  a  pair  of 
scales,  and  ascertain  its  weight,  we  call  this  its  absolute 
weight ;  it  is  then  necessary  to  ascertain  what  an  equal 
bulk  of  water  would  weigh.  This  is  done  by  putting  the 
metal  into  a  vessel  filled  with  water,  in  which  case  water 
will  be  displaced  equal  to  the  bulk  of  the  metal.  This 
water  must  be  weighed,  and  its  weight  be  compared  with 
that  of  the  solid.  If  the  metal  weighed  100  grains,  and 
the  water  20,  we  understand  that  the  metal  is  5  times 
heavier  than  water ;  and  as  we  agree  upon  calling  water 
1000,  the  specific  gravity  of  the  metal  will  be  5000. 

There  is  another  modification  of  this  principle  employed. 
If,  after  obtauniAg  tha  absolute  weight  of  the  metiu»  it  be 
suspended  from  dte  tttd  of  the  beameClhsiacalea  by  a  fine 


CUMICAIr  NOTB8L  387 

• 

thready  and  he  received  in  water  aad  agaia  ireigbed^  it  will 
be  found  ta  ha?e  lost  weight,  which  losa  is  ezactlj  equal 
to  the  weight  of  the  water  displaced  by  the  former  pro« 
ceedlog.  ThaS)  instead  of  100  grains,  it  will  now  only 
weigh  80  grains.  The  loss  is  to  ^  taken  as  the  divisor  af 
the  absolute  weight,  and  the  quotient  will  give  the  numbtf 
of  the  times  which  the  metal  exceeds  the  water  in  wei^^t. 

If  the  substance  of  which  the  specific  gravity  is  desired 
to  be  known  be  soluble  in  water,  it  must  be  weighed  ia 
alcohol  or  oil  of  turpentine,  and  a  correction  made  for  the 
different  specific  gravities  of  these  substancea  as  compared 
with  that  of  water. 

In  all  cases  of  obtaining  the  specific  gravity  it  is  neces- 
sary to  note  the  temperature  of  the  atmosphere.  This  is 
generally  taken  at  62^. 

OXYGEN. 

Oxygen  gas.  Properties. — Devoid  of  colour,  taste,  and 
amell.  Sp.  gr.  1*1057;  100  cubic  inches  weigh  34*193 
grains.  It  is  a  negative  electric  appearing  at  the  positive 
pole ;  a  non-conductor  of  electricity,  the  chief  supporter 
of  combustion ;  necessary  for  animal  life.  A  lighted  paper 
introduced  into  it  burns  with  great  brilliancy.  The  word 
oxygen  is  derived  from  o£vr,  acid,  and  yewa^,  I  generate ; 
having  been  supposed  to  be  the  sole  acidifying  principle. 
100  cubic  inches  of  water  absorb  about  3*5  grains.  Equiv.  8. 
Symbol  0. 

It  is  procured  from  peroxides  of  metals,  chlorate  of 
potash,  &c.  It  is  most  cheaply  obtained  by  heating  the 
peroxide  of  manganese  in  an  iron  vessel ;  in  which  case 
oxygen  is  evolved,  and  a  deutoxide  of  manganese  ia  left. 
Tlus  gaa  may  be  collected  over  waten 

Peroxide  of  manganese  with  sulphuric  acid  prodocea  a 
sulphate  of  the  protoxide  of  manganese,  and  one  atom  of 
oxygen  is  evolved,  being  twice  the  quanti^  that  we  obtain 
by  heat  alone. 

Chlorate  of  potash^  heated  in  a  glass  vesafri^  is  decomh 
poaed  and  affords  six  atoma  of  oxygen,  with  chloride  of 
potassium  remaining  in  the  retort;  but  it  will  not  give  op 
all  its  oxygen  unleas  a  little  binoxide  of  manganese  be 
Mixed  witL  it. 


388  CBSMICAL  Mons. 

Prroxide  of  mercury  by  heat  will  resolre  itself  into  two 
equivalents  of  oxygen  sod  metallic  mercury.  Tbis  process 
it  too  expeDsive.  Nitrate  of  pota»h,  bested  carefully  in 
a  gUss  retort,  will  part  witb  one  eqiii?alent  of  oxygen  gas. 
Oxygen  msy  also  be  obtained  in  small  quantity  from  water 
by  means  of  the  gslvanic  battery. 

Oxygen,  by  combining  with  metals,  forms  nnmerous 
compounds,  such  as  oxides,  acids,  alkalies,  alkaline  earths, 
and  earths. 

The  union  with  bodies,  assisted  by  heat,  is  often  attended 
with  the  phenomenon  called  combustion. 

Ordinary  combustion  may  be  defined,  a  rapid  union  of 
oxygen  with  a  combustible  body,  attended  with  au  evolu- 
tion of  light  and  heat. 

HYDROGEN. 

Hydrogen  gas,  known  also  as  inflammable  air,  is  the 
lightest  ponderable  body,  and  exists  in  most  animal  and 
vegetable  substances.  Its  name  is  derived  from  ^^^f^, 
water,  and  ycn'rinr,  I  generate.  It  is  readily  procured  by 
decomposing  water ;  either  by  passing  its  vapour  into  a 
tube  over  red-hot  iron  filings,  or  from  a  mixture  of  sul- 
phuric acid,  water,  and  zinc,  or  iron  filings.  In  the»e 
cases  water  is  decomposed,  the  oxygen  combining  with 
the  metal,  and  the  hvdrogen  is  evolved.  In  the  latter 
process  it  is  often  contaminated  with  some  offensive  oily 
matter,  hydroAulphuric  acid,  or  carburettcd  hydrogen,  from 
which,  excepting  the  latter,  it  may  be  separated  by  passing 
it  thiough  a  solution  of  potash.  Hydrogen  is  suspected 
to  be  a  metal ;  if  f>o,  water  would  be  the  oxide  of  a  metal. 

Properties. — Devoid  of  colour,  taste,  and  smell ;  sp.  gr. 
*0691  ;  a  powerful  refractor  of  light.  100  cubic  inches 
weigh  2*14  grains;  it  does  not  support  respiration,  though 
not  positively  injurious  to  animal  life;  is  a  non-supporter 
of  combustion,  but  combustible ;  when  a  mixture  of  two 
▼olomes  of  hydrogen  and  one  of  oxygen  is  ignited  by  a 
flame  or  electricity,  violent  explosion  takes  place,  and 
water  is  formed,  if  either  gas  be  in  excess,  water  is  still 
formed  and  the  superfluous  gas  remains.  It  is  at  the 
present  time  considered  by  some  chemists  to  be  the  cause 
of  acidity  instead  of  oxygen,  as  formerly  tuppoacd ;  but 
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the  argnments  are  not  strong  enough  to  induce  as  to 
change  all  our  preconceived  notions  on  that  subject. 
Ace  rding  to  the  hydrogen-acid  theory,  sulphuric  acid 
should  be  writteu  SO4H.  The  equivalent  of  hydrogen  is  1. 
Symbol  H. 

The  compounds  of  hydrogen  with  oxygen  are  two,  viz., 
water  and  the  peroxide  of  hydrogen. 


Compoiition : 


WATER, 


Bjf  weight,       Vohum, 
Oxygen   ....        8  i 

Hydrogen        ...        1  2 

Equiv.  9.    Syrob.  HO. 

Properties. — A  colourless  transparent  liquid  possessing 
neither  taste  nor  smell ;  refractor  of  light :  sp.  gr.  unity 
or  1000,  taken  as  the  standard  of  comparison  for  liquids 
and  solids.  1  cubic  inch  weighs  252  grains;  it  is  815 
times  heavier  than  atmospheric  air.  The  sp.  gr.  of  watery 
yapouris  *6202,  that  of  ice  '920.  The  purest  water  exist- 
ing naturally  is  that  from  rain  or  melting  snow ;  it  is  found, 
however,  to  have  absorbed  oxygen.  The  water  formed  by 
the  melted  Wenham  Lake  ice  is  said  to  be  exceedingly  free 
from  impurity.  The  sparkling  of  water,  ordinarily,  is 
owing  to  the  carbonic  acid  absorbed  by  it,  which  may  be 
equal  to  its  own  volume  under  the  ordinary  pressure  and 
temperature  of  the  atmosphere.  Bodies  chemically  com- 
bined with  water  are  called  hydrates,  and  some  chemists 
look  upon  this  as  a  base ;  thus  medicinal  sulphuric  acid 
they  call  a  snlpliate  of  water. 

Spring  water  frequently  contains  either  the  sulphate  of 
lime,  or  carbonate  of  lime  with  excels  of  carbouic  acid. 
It  sometimes  holds  in  solution  chloride  of  calcium  or 
sodium.  Spring  water,  commonly  called  hard  water^  is 
usually  rendered  turbid  by  soap,  from  the  margaric  and 
oleic  acids,  forming  insoluble  compounds  with  the  lime. 

Sea  water  contains  a  considerable  quantity  of  saline 
matter,  amounting  ou  an  average  to  3  per  cent.  Sp.  gr. 
from  1-026  to  1028.  Freezes  at  28*5.  The  chief  ingre- 
dients  are  chloride  of  sodium,  chloride  of  magnesium^ 
sulphate  of  magnesia,  and  sulphate  of  timet  ^ith  a  trace 
of  potash,  iodine,  and  bromine. 
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The  peroxide  ofhydrogen^  or  oxygenated  water,  is  pro- 
enreii  by  adding  to  water  peroxide  of  bariam  and  hydro- 
ebforic  acid,  in  •occeasiTe  quantitiet;  subsequently,  sul- 
phuric acid  and  sulphate  of  silrer ;  and  lastly  solid  baryts, 
to  remove  all  the  sulphuric  acid. 

Properties. — A  colourless  liquid ;  whitens  and  softens 
the  skin  ;  blesches  powerfully ;  is  easily  decomposed  by 
heat,  oxygen  flying  off  with  efenrescence ;  should  be  kept 
surrounded  by  ice.     Sp.  gr.  1*452. 

A  terotndt  of  kyih^ofemiB  also  spoken  of  by  some  authors, 
but  is  not  yet  agreed  upon. 


NITKOGBN. 

Nitrogen  is  one  of  the  simple  or  elementary  gases*  ex- 
isting in  greatest  abundance  in  the  atmosphere.  It  is  also 
named  asote,  from  a,  pri?ative«  and  £mi7,  life,  because  it  is 
not  a  supporter  of  respiration. 

It  may  be  most  readily  procured  by  burning  phosphorus 
in  a  jar  contain iug  atmospheric  air,  or  by  the  action  of 
nitric  acid  on  fresh  muscle. 

In  the  first  process  the  phosphorus  combines  with  the 
oxygen,  and  forms  pyropnospnoric  acid«  which  ia  soon 
dissolved  by  the  water,  leaving  in  the  jar  nitrogen^  with  a 
little  carbonic  acid  and  Tspour  of  the  phoapboma.  The 
gas  is  then  to  be  passed  through  a  solution  of  potash 
or  lime,  and  the  nitrogen  emerges  pure. 

In  the  second  process,  by  the  action  of  the  nitric  aeid 
on  the  muscle,  nitrogen  in  considerable  quantity^  with  s 
little  carbonic  acid,  is  evolved.  The  gas  should  be  pasted 
through  lime  water.  The  nitrogen  is  derived  principslly 
from  the  fibrine  of  the  muscle. 

Properties, — ^Devoid  of  colour,  taste,  and  smell ;  neither 
a  supporter  of  combustion,  nor  combustible ;  does  not 
support  respiration,  but  is  only  negatively  injurious  to 
animal  life,  killing  animals  by  the  excluaion  of  oxygen. 
8p.  gr.  -972;  100  cubic  inches  weigh  30*166  gnuns. 
Riuiv.  14-06.     Symbol  N. 

The  compounds  of  nitrogen  with  oxygen  are  five^  and  in 
the  following  proportions : 


Ml 


cnancih  mmm. 


Nitioai  oiide 

Niche  oxids 

H.Tponitroui  Mid 

Nitrottiidd 

Nitric  utd  ....        6  I 

In  addition  to  ibeie,  the  itmospbere  ii  eompoted  of 
oxygen  and  nitrogrn ;  but  tbey  appear  ta  exist  in  it  only 
in  a  aUlc  of  admixture. 

ATUOSPHBEB. 

CompotiiUon  by  Tolnme :  79  or  80  of  nitrogen,  and  20 
or  21  of  oxygen  ;  tbat  ia,  in  the  ratio  of  about  4  to  I,  with 
■  very  Bmall  proportion  of  carbonic  acid,  nerer  exceeding 
lOOOtb  part.  It  Ji  coloarleM,  devoid  of  amell  and  taate  | 
»p.  gr.  (taken  as  the  atajidard  of  compariaon  for  other 
gaaet)  ia  nnity  ;  it  ia  815  time*  Ugbter  than  mter;  100 
enbie  inch»  weigh  31'0I17  graina,  Ita  prcaaure  ana 
•quare  inch  ia  eqnal  to  abont  Ifilba. ;  it  cm  upport  a 
Golnmn  of  mercnrj  of  30  JDcbea,  and  one  af  water  of  34 
feet  at  the  lerel  of  the  aea.  On  the  knawlege  of  thii 
principle,  barometera  are  conatmcted,  and  water  ia  raiaed 
m  pnmpt. 

It  ii  calculated  to  extend  to  aboat  45  milei  abvre  tha 
lenl  of  the  aea,  at  which  point  it*  d 
sated  by  the  attraction  of  the  earth. 


Tliit  gaa  ia  readily  procored  by  decompoainK  nitrate  of 
ammonia  in  a  glaaa  retort  by  heat.  The  hydrogen  of  the 
ammonia,  uniting  with  3  atoma  of  oxygen  of  the  add,  forma 
3  atom*  of  water  ;  the  remaining  oxygen  and  nitrogen  of 
the  add,  «ith  the  nitrogen  of  the  ammonia,  ftinn  2  atom 
of  the  protoxide  of  nitrogen. 

pTvitertiet. — A  colourleu  ma,  with  alight  taaU  and 
odour;  a  powerful  supporter  of  combottiani  reapirable  for 
a  few  minntea,  producing  great  exdtement  of  toe  lyatem, 
with  t  tendency  to  langliter.  Water  abaorbi  ita  own 
Tolome,  and  gires  it  out  again  when  heated.  It  ia  beat 
collected  over  warm  water  or  merenry.  Sp.  gr.  r525. 
Eqoir.  2206.    Symbol  NO. 
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BINOXIDB  OP  IcmOGCX,  MT1!C  OXIDB,  OB 

KITBOLS  GAS. 

Tbis  gms  is  promrvd  bj  the  actioii  of  oitrie  add  oo 
eopper.  Turee  rqaivalenu  of  copper  dccompooe  1  eqoi?. 
of  Ditric  acid  ;  3  equi?.  of  oxide  of  copper  are  Idraed,  and 
1  tqaiw,  of  binoxide  of  Ditrogeo  is  set  free.  It  May  be 
eollected  over  water  or  mercarj. 

Prejier/ter.— Colouriess,  tastelcH,  and  iDodorona  ; 
brougbt  iu  contact  with  atmospheric  air  or  free  oxygen,  it 
forms  the  red  iiitroat-acid  fomet.  It  is  irrespirable,  pro- 
docing  spa»m  of  the  glottis ;  a  yerj  feeble  supporter  of 
eombustion.  ClisrcosI  and  pbosphoras  immersed  in  it  ia 
a  state  of  vifid  combustion  bum  for  a  moment  with  in- 
creased brilliancv  ;  it  is  sparingly  absorbed  by  water.  Sp. 
gr.  1039.     Equir.  30  06.     Symbol  NO,. 

HYPONITROUS  ACID.    (Nitroos  Acid,  Pownes.) 

Much  doubt  and  confusion  exist  in  the  minds  of  chemists 
respecting  byponitrous  and  nitrous  acids,  and  I  shall  repeat 
in  the  present  what  1  utated  in  the  former  edition. 

This  acid  hss  only  of  late  been  admitted  as  procnrable  in 
a  free  stste.  It  is  formed  by  keeping  binoxide  of  nitrogen 
in  a  tube  with  a  solution  of  potaxh  over  mercury  for  the 
space  of  two  or  three  months.  The  binoxide  of  nitrogen 
is  decomposed,  and  resolved  into  byponitrous  acid  and 
protoxide  of  nitrogen,  the  former  of  which  combines  with 
the  potash .^  It  is  aUo  formed  by  mixing  an  excess  of  bin- 
oxide of  nitrogen  with  oxogen  gas,  kept  over  a  strong 
solution  of  potAnh,  and  this  over  mercury.  The  acid 
produced  combines  with  the  potash.  Dulong  procured  it 
by  mixing  the  gases,  and  exposing  them  to  intense  cold. 
Iu  existence  was  presumed  from  the  fact  that  when  an  add 
IS  added  to  the  hyponitriteof  potash,  nitrous  acid  and  nitric 
oxide  are  evolved. 

Properties.— kX  zero  it  is  acolourless  liquid,  but  becomes 
p;reen  at  ordiunrv  temperatures ;  it  is  very  Tolatile  ;  b?  water 
It  IS  decomposed  and  resolved  into  nitric  acid  and  binoxide 
of  nitrogen,  winch  flies  off  with  effervescence.  It  u  of  no 
particular  use  in  cliemistry  or  medicine. 

Equiv.  3806.     Symbol  NO,. 

NITROUS  ACID.    (HrPONiraic  Acid,  Pownes.) 
Peroxide  of  nitrogen  (Graham). 
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ThU  acid  nmy  be  procured  by  mixing  binoxide  of  nitrogen 
with  oxygeu  gas,  or  by  beating  the  nitrate  of  lead,  wliich 
baa  been  carefully  dried.  The  nitric  acid  ia  driven  off  in 
tbe  form  of  nitrous  acid  and  oxygen.  Nitrous  acid  can  exist 
eilber  in  a  gaseous  or  liquid  state,  but  for  tbe  latter  a  low 
temperature  is  required. 

Properties  of  nitrous-acid  gas. — Orange-red  colour,  pun- 
gent suffocating  odour ;  irrespirable ;  readily  absorbed  by 
water,and,  resolved  into  nitric  acid  and  binoxide  of  nitrogen, 
supports  the  combustion  of  ignited  pboRpliorus,  or  even  of  a 
taper. 

Properties  of  the  liquid  acid. — Yellowish  orange  colour 
at  60  ;  yellow  at 32 ;  colourless  at  zero.  Pungent  odour; 
highly  corrosive ;  strong  acid  taste ;  stains  the  skin  yellow  ; 
is  very  volatile.  Exposed  to  the  air  it  passes  rapidly  into 
?apour.     It  parts  with  its  oxygen  readily  to  some  metals. 

During  the  admixture  of  small  portions  of  water  to  this 
acid,  remarkable  changes  of  colour  ensue,  passing  from 
colourless  to  blue,  green,  yellow,  and  orange.  Equiv.  46*06, 
Symbol  NO^. 

NITRIC  ACID. 

This  acid  may  be  obtained  by  passing  electric  sparks 
through  a  mixture  of  oxygeu  aud  nitrogen,  with  a  little 
water  over  mercury,  or  by  keepin*;  the  binoxide  of  nitrogen 
with  oxygen  over  water.  Water  is  necessary  for  the  exia- 
tence  of  liquid  nitric  acid.  Ahsolute  nitric  acid  was  pro- 
cured first  by  Mr.  Deville  in  1849,  by  exposing  nitrate  of 
silver  to  the  action  of  chlorine  ;  in  which  case  chloride  of 
silver  is  formed,  and  nitric  acid  with  free  oxygen  are 
liberated.  It  is  a  colourless  solid,  crystallizing  in  six-sided 
prisms;  it  fuses  at  86"*  F.,  and  boils  between  1  l^^and  122^; 
and  has  been  known  sometimes  to  explode  spontaneously. 
The  ordinary  nitric  acid  of  commerce  is  obtained  by  pouring 
strong  sulphuric  acid  upon  the  nitrate  of  potash ;  a 
bisulphate  of  potash  is  formed,  and  the  nitric  acid,  with  the 
water  of  the  sulphuric  acid,  parses  over,  and  is  condensed 
in  a  receiver.  This  acid,  when  ptire,  is  colourless ;  but  is 
commonly  found  combined  with  a  small  portion  of  nitrous 
acid,  which  gives  it  n  vfllowish-red  colour.  If  hent  be 
applied,  the  nitrous  acid  flies  off,  and  nitric  acid  is  left  in 
a  colourle&s  state.     The   sp.  gr.  is  1*500;  its  equiv.  is 
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64*06.  Ext^otiTe  nw  it  made  of  it  in  chemistrj  to  impart 
to  metah  tlietr  mazimam  of  oxidation.  Mixed  with  vmter 
heat  is  erolyed.  It  may  he  decomposed  by  pasaiog  nitric 
oxide  through  it,  which  will  form  nitroua  acid.  It  is 
also  decomposed  by  the  solar  rays  being  reeol?ed  into 
nitrous  acid  and  oxygen.  Nitric  acid  in  its  strongest  state 
has  always  1  equiralent  of  water  in  combination^  so  that  its 
•quiralent  must  be  6306.    Symbol,  NO^  HO. 

CARBON. 

Carbon  is  a  simple  elementanr  non-metallic  body, 
existing  in  its  parcHt  state  in  the  form  of  the  dianond  ; 
and  is  the  next  degree  in  plaiabi^^  which  contains  on  an 
average  97  per  oent.  of  carbon.  A  leas  pure  forai  of  k  is 
ike  black  opaqiie  sobstanoe  called  charcoal.  Charcoal 
may  be  procured  from  wood«  coal,  animal  matter,  -oil  of 
torpentine,  and  alcohol;  the  latter  of  which  affbrda  it  in 
ats  puveat  artificial  state.  It  is  obtained  by  heating  to 
jrodoess  these  several  substances  in  dosed  vessels,  so^  as  to 
prevent  the  oxygen  of  the  air  combining  with  the  carbon, 
which  would  escape  in  the  form  of  carbonic  acid  gas. 

The  cliareoal  from  bones  is  called  ivory^black,  or  animal 
/charcoal ;  that  from  coal,  coke ;  and  that  from  resin,  tar, 
and  oils,  latnjhblack. 

Properties  of  charcoal. — Bad  conductor  of  heat ;  good 
eonductor  of  electricity ;  absorbs  gases,  which  it  yields  again 
when  heated,  and  possesses  this  property  most  powerfully 
in  the  compact  state.  It  also  absorbs  water,  deprivea  bodies 
of  their  colour,  taste,  and  smell;  hence  employed  as  a 
decolori«ing  agent,  and  to  purify  tainted  fleah  and  water; 
combustible,  affording  by  the  combustion  carbonic  acid ; 
unites  with  oxygen  in  three  proportions,  forming  carbonic 
oxide,  oxalic  acid,  and  carbonic  acid. 

The  diamond  is  the  hardest  body  in  nature ,  9p.  gr.  3*520; 
it  is  a  powerful  refractor  of  light,  and  combustible.  For 
its  combustion  it  requires  a  very  high  temperature*  Lavoi- 
aier  effected  the  combustion  of  the  diamond  by  concentrating 
upon  it  the  sun's  rays  with  a  powerful  lens,  in  a  jar  of 
oxygen  gas.  The  diamond  disappeared,  and  carboidc  acid 
w.as  found  to  be  produced  equal  in  weight  to  the  diamond 
and  oxygen  engaged. 

Equiv.  of  carbon  6.     Symbol  C. 


oHimoAi.  Mons,  Mi 


CARBONIC  ACID. 


CampomHon 


1  earboA  • 

2  oxygen  2  -f  8  s=  16 

Eqaiv.  22.    Symb.  CO^ 


This  gaa  may  be  readilj  procured  firom  white  marbk, 
by  ponring  apon  it  dilute  hydrochloric  or  sulpbiuic  add. 
The  acid  com  bines  with  the  lime,  aad  leta  carbanie  acid 
free. 

Proper^tef.— -Coloitrless,  insipid,  and  inodorous :  sp.  gp. 
1*524  ;  extinguishes  flame,  rery  destmctiTe  to  animal  life; 
when  pure,  it  kills  by  occasioning  spasm  of  the  glottis ;  di- 
lated, it  acts  as  a  narcotic  poison ;  makes  luaat  water  turbid 
by  aniting  with  the  lime ;  is  absorbed  by  water  in  the  pro* 
portion  of  equal  Tolumes  at  the  ordinary  pressure  of  the 
atmosphere ;  if  the  pressure  be  increased,  water  can  absorb 
seyeral  times  its  volume. 

Carbonic  acid  is  found  in  pits,  and  is  then  known  as 
ehohe-damp  ;  it  is  always  erolved  in  Itme-kiins ;  is  found 
in  malt-houses,  brewers*  vats,  cellars,  &e.  Its  presence  in 
champagne,  ale,  porter,  and  even  water,  gives  them  most 
of  their  agreeable  sharpness.  The  rapid  escape  of  carbonic 
acid  from  fluids  is  the  general  cause  of  effervescence.  It 
is  given  out  from  the  lungs  and  skin  by  animals,  as  well  as 
the  other  sources  mentioned,  and  is^  consequently,  always 
found  in  tlie  atmosphere.  It  combines  with  alkalies, 
forming  carbonates ;  but  has  so  weak  an  affinity,  that  it  is 
displaced  by  nearly  every  other  acid. 

The  escape  of  carbonic  acid  from  the  body  may  be 
shown  by  immersing  any  part  of  it  in  lime- water,  when 
carbonate  of  lime  will  be  deposited  on  the  skin,  and  the 
water  will  be  made  turbid. 

CARBONIC  OXIDE  GAS. 

This  gas  may  be  produced  by  heating  to  redness  in  a 
gunbarrel,  iron  filings  with  twice  the  quantity  of  dried 
chalk  ;  the  carbonic  acid,  set  free,  is  almost  entirely  decom- 
posed by  the  iron,  and  carbonic  oxide  passes  over.  Any 
undecomposed  carbouic  acid  may  be  separated  by  passing 
the  gas  through  lime-water.     It  may  also  be  obuined  by 
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pasting  a  ttrenm  of  carbonic  acid  orer  red-hot  cfaarcoal,  or 
by  decomposing  the  binoxalate  of  potaab  with  stlpharie 
add  in  a  retort.  By  the  application  of  heat  carbcnic  acid 
and  oxide  are  eroWed,  the  former  of  which  is  absorbed  bj 
a  solution  of  caustic  potash,  the  latter  is  pftsaed  ihrongh 
water  fur  use. 

Proper  ties. ^\t  is  dpToid  of  colour,  taste,  and  smdl; 
combustible;  extinguishes  flame;  a  taper  immersed  in  it 
is  extinguiiihed,  but  the  gas  bums  on  the  surface  with  a 
bluish  flame,  and  carbonic  acid  is  the  product.  It  it 
irrespirable,  and  if  introduced  into  the  lungs  prodneet 
profound  coma.  It  dues  not  unite  with  hme  or  the  pure 
alkalies,  but  passes  through  their  solutions  unchanged. 

Composition. — 1  carlion,  1  oxygen  ;  equir.  14  ;  ap.  gr. 
*972.  It  it  almost  always  generated  when  Tegetable  sab- 
stances  are  decomposed  by  heat  in  closed  Tessels.  Symbol 
CO. 

SULPHUR. 

Sulphur  is  a  simple  elementary  body,  existing  in  a  solid 
state,  chiefly  procured  in  the  neighbourhood  of  volcanoes, 
and  found  copiously  combined  with  many  of  the  metals, 
especially  iron,  copper,  lead,  and  antimony. 

Properfie*. — A  brittle  solid  of  a  yellow  colour,  and 
disagreeable  oi!oiir  when  rubbed  ;  a  non-conductor  of 
eleclrici(y.  Sp.  gr.  1*990;  it  fuses  at  232°,  |>asses  rapidly 
into  vapour  between  .572°  and  GOO*':  heated  in  the  air  to  a 
temperature  of  about  300^  it  ukes  Are,  and  forms  with  the 
oxygen,  sulplinrons  acid  gas.     Equiv.  16.    Symbol  S. 

Compound*  of  sulphur  ^ilh  oxygen — 

Hypo^ii1)i1iiinMi9  acid 

Snlpliiiroiis  nciti       .... 

Hyp<»*iil|»iiuric  acid 

Sidpliuric  nrid         .... 

SnliiWiireiied  iiy|»o^ii1p1iiiric  acid 

Bisulpliiireucd  h\|H»>iilphiinc  acid 

Trisulphureueii  li)|>cauipliuric  add 

SULPHUROUS  ACID  GAS. 

Su]p1inrnn<«  ncid  in  its  pnre  state  is  a  colonrless  gas, 
possessing  n  most  aitfibcatiug  odour.     It  may  be  obiaiued 
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by  banning  ttilphnr  in  dry  atmospheric  air  or  oxygen  gan, 
or,  more  coiiYeniently,  by  beating  copper  or  roercnry  and 
strong  sulphuric  acid  together  in  a  glass  retort,  and 
collecting  the  gas  over  mercury. 

Rationale :  a  portion  of  the  snlplinric  acid  is  resolved 
into  sulphurous  acid  and  oxygen  ;  the  latter  combines  with 
tlie  mercury,  and,  with  undecomposed  sulphuric  acid,  forms 
a  biper-sulphate  of  mercury,  while  tlie  former  passes  over. 

Properties, — Irrespirable,  causing  death  by  producing 
spasm  of  the  glottis;  extinguishes  flame;  water  absorbs 
about  33  times  its  volume  ;  it  has  very  powerful  bleaching 
properties ;  is  easily  liquefied  by  compression ;  sp.  gr. 
2  2105.  In  combination  with  metallic  oxides  it  forms  the 
salts  called  sulphites.  It  has  a  great  tendency  to  combine 
with  more  oxygen,  so  as  to  form  sulphuric  acid,  but  only 
when  water  is  present,  and  it  will  take  oxygen  from  sub- 
stances which  have  not  much  affinity  for  it. 

Equivalent  of  sulphurous  acid,  32.     Symbol  SO^. 

SULPHURIC  ACID. 

This  acid  may  be  procured  from  the  sulphate  of  iron  by 
the  application  of  beat,  in  which  case  sulphurous  acid, 
sulphuric  acid,  and  oxy»en  are  disengaged,  and  peroxide 
of  iron  is  left  in  the  retort.  It  is  usually  obtained  in  this 
country  by  the  process  described  in  the  decompositions 
of  the  Plinrn.acopceia. 

This  acid  obtained  from  sulphate  of  iron  is  called  Nord- 
haiisen,  from  the  place  where  it  has  been  largely  obtained. 
It  18  a  dense  liquid  with  a  brownish  colour;  emits  vapours 
when  expoM'd  to  the  air;  sp.  gr.  r90.  Is  composed  of  two 
equivalents  of  sulphuric  acid  and  one  of  water.  From  this 
liquid,  by  careful  distillation  into  a  very  cool  receiver, 
crystalliz-'d  anhydnms  sulphuric  acid  may  be  obtained. 
This  solid  acid  becomes  liquid  at  about  GG°,  and  by  ex- 
posure to  the  air  pusses  into  vapour.' 

Properties  of  the  common  acid. — A  dense  colourless 
liquid,  of  an  oily  consistence  and  appearance ;  boils 
at  b20  dejxrees.  Sp.  gr.,  when  most  concentrated,  not 
exceeding  1*845  ;  highly  corrosive,  destroying  most  animal 
and  vegetable  substances,  occasioning  a  deposit  of  charcoal; 
has  a  very  strong  affinity  for  alkalies,  and  also  for  water^ 
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with  which  it  onitet  in  eTerj  proportion.  If  fimr  pcrti 
by  weight  of  this  acid  and  one  of  water  be  anddenl  j  mixed 
together,  the  temperature  ia  raited  to  300  degreea,  ariaii^ 
from  the  condensation  of  the  liqoida.  It  abaorba  waterj 
Tapour  from  the  ataioaphere^  and  ia  naed,  therefore^  for 
hvgrometricai  parpoaea,  and  it  maj  ako  be  uaed  for  di^mg 
gates. 
Equi?alent  of  anhydrous  tnlpharie  acid,  40.  Symbol  SO,. 

HTPOSULPHUROUS  ACID. 

This  acid  cannot  ezitt  for  many  minotea  in  an  itohted 
state,  speedily  resolving  itself  into  solphnroua  acid  and 
sulphur.  It  is  formed  by  the  action  of  sulphur  upon  a 
sohitioD  of  a  sulphite.  The  sulphur  attracting  an  atom  of 
oxygen  from  the  sulphurous  acid,  forms  hypotulphurous 
acid,  which  combines  with  the  base.  It  is  obtained  also 
by  introducing  sulphurous  acid  into  a  solution  of  the 
fiulphuret  of  strontium  or  calcium. 

Hyposulphites  are  mostly  soluble  in  water,  and  possess 
a  bitter  taste.  Their  only  property  of  importance  ia  their 
power  of  dissolving  the  chloride  and  iodide  of  silver. 
Symbol,  S^  Of. 

HTPOSULPHURIC  ACID.    (DiHUtmio  JaU.) 

This  acid  is  formed  by  transmitting  aulphnrons  add  gas 
through  water  containing  binoxide  of  manganese;  aulphnric 
and  hyposulpliuric  acids  are  formed,  both  of  which  com* 
bine  with  the  protoxide  of  manganese.  Solotion  (rf  pure 
baryta  is  then  added,  the  protoxide  of  maaganeae  ta  pre- 
cipitated with  sulphate  of  baryta,  leaving  the  hypoaulphate 
of  baryta  in  solution  ;  when  to  this  tulphurie  acid  ia  added, 
an  insoluble  sulphate  of  baryta  it  precipitated,  and  the 
hyposulpliuric  acid  is  set  free. 

Properties, — Colourless ;  devoid  of  smell ;  oombinea 
with  the  alkalies,  forming  neutral  salta ;  unlike  aulpharic 
acid,  it  forms  soluble  compounds  with  baryta,  atitmtia, 
lime,  and  oxide  of  lead.  By  heat  applied  either  to  the  add 
or  its  salts,  it  is  resolved  into  aulpnorotia  and  anlphianc 
adds.     Symbol,  S  0». 
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PHOSPHORUS. 


This  sabstance  maj  be  procared  from  urine  or  from 
bones :  when  the  former  is  employed,  phosphoric  acid  is 
separated  by  acetate  of  lead ;  the  phosphate  of  lead  may 
then  be  decomposed  by  heating  it  with  charcoal.  It  is 
generally  procured  at  present  from  bones.  The  bones  are 
firat  to  be  calcined,  then  heated  with  sulphuric  acid,  bj 
which  a  comparatiyely  insoluble  sulphate  of  lime,  and  a 
very  soluble  superphosphate  of  lime  are  formed.  The 
superphosphate  is  taken  up  by  warm  water,  which  is  then 
to  be  evaporated  to  the  consistence  of  syrup.  A  third  of 
its  weight  of  charcoal  is  added  to  this,  and  heat  is  applied, 
when  the  charcoal,  with  the  oxygen  of  the  phosphoric  acid, 
forms  carbonic  acid,  while  phosphorus  passes  over,  and  is 
collected  in  water  in  a  receiver. 

Properties,^ \  transparent  solid;  sp.  gr.  1*77;  soft; 
of  a  waxy  consistence  and  appearance  when  cut ;  generally 
of  a  light  yellow  or  red  colour ;  exposed  to  the  air  it  burns 
slowly,  with  emission  of  light,  which  is  visible  in  a  dark 
place,  and  giving  out  at  the  same  time  a  disagreeable 
alliaceous  odour.  It  is  very  inflammable,  burning  rapidly 
when  ev«n  gently  rubbed,  or  by  raising  its  temperatura  a 
little  above  its  point  of  fusion,  which  is  108  degrees  Fahr. 
It  passes  rapidly  into  vapour  at  550°.  It  bums  most 
vividly  in  oxygen  gas,  with  production  of  intense  heat ;  is 
soluble  in  naphtha,  fixed  and  volatile  oils,  and  ether.  It 
should  be  kept  in  water ;  placed  in  a  jar  of  atmospheric 
air,  it  absorbs  or  unites  with  the  oxygen,  leaving  the 
nitrogen  free. 

There  is  a  peculiar  modification  of  this  substance  known 
by  the  name  of  amorphous  phosphorus.  It  is  procured  by 
heating  ordinary  pliosphorus  to  a  temperature  of  550°  for 
about  three  days,  in  a  place  where  the  phosphorus  cannot 
be  acted  upon  by  oxygen.  It  becomes  a  dark  reddish- 
brown,  cohesive,  infusible  substance;  sp.  gr.  about  2*100, 
is  not  luminous  in  the  dark  unless  heated  up  to  about  400 
degrees,  and  is  not  disposed  to  unite  with  oxygen  of  the 
air. 

The  compounds  of  pkosj^orus  with  oxygen  are  three, 
and,  according  to  some  chemists,  four.     They  are  oxide  of 
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phoBpliorns,  Iiypopliosphorous,   pbosphorons,  and   phos- 
pboric  acids.     Equiv.  31.     Symbol  P. 

OXIDE  OF  PHOSPHORUS. 

The  oxide  of  phogpboras  is  obtiiined  by  bringing  oxygen 
gas  in  contact  with  pho:^plionis  while  fused  under  water. 
Combustion  takes  place,  and  phosphoric  acid  and  oxide  of 
phosphorus  are  produced  ;  the  latter  is  in  the  form  of  little 
red  glohuh'S,  but  is  considered  by  Schrotter  to  be  amor- 
phous phosphorus. 

It  is  without  odour  or  taste  and  is  insoluble  in  water, 
alcohol,  or  oiU.  Permanent  in  the  air.  It  it  not  applied 
to  aiiv  chemical  uses. 

Composition : 

2  photpboroi  1  oxTgen. 

HYPOPHOSPHOROUS  ACID. 

This  acid  is  obtained  by  acting  on  the  phosphnret  of 
barium  with  water  Tlie  water  is  decomposed,  giving  rise 
to  the  production  of  phosphuretted  hydrogen,  pliosphonc, 
and  hypophosphorous  arid.  The  latter  forms  a  soluble 
compound  with  baryta,  mIiIcIi  is  then  to  lie  decomposed  by 
sulpiitn'ic  acid,  so  as  to  set  free  the  hypophosphorous  acid. 
This  acid  is  particularly  characteri>ed  by  forming  very 
soluble  compounds  with  alkalies.  It  has  a  strong  tendency 
to  combine  with  more  oxygen,  and  may  conncqneutly  be 
used  a»  a  deoxidizing  agent.  Its  most  soluble  and  de- 
liquei^cent  salt  is  the  hypuphosphite  of  potash,  which 
is  even  more  deliquescent  than  chloride  of  calcium. 
Symbol,  PO. 

Comjiosilion : 

1  photpboms  1  oxygen. 

Equiv.  39. 

PHOSPHOROUS  ACID. 

This  acid  is  obtained  by  burning  photphorns  in  highly 
rarefied  air,  or  by  decomposing  the  chloride  of  phosphurut 
in  water.  Hydrochloric  and  phosphorous  acida  are  formed  ; 
the  former  is  expelled  by  beat. 
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Properties, — ^A  white  solid,  soluble  id  water :  disposed 
to  attract  oxygen  and  form  phospuoric  acid;  it  has  an 
alliaceous  odour ;  by  combiuiug  with  alkalies  it  forms  salts, 
named  phosphites. 

Composition : 

1  phosphorus  3  oxygen. 

£qiiiv.  55.    Symbol  PO,. 


PHOSPHORIC  ACID. 

Phosphoric  acid  is  obtained  from  bones  acted  upon  by 
sulphuric  acid,  or  by  burning  phosphorus  in  ajar  containing 
dry  atmospheric  air  or  oxygen  ga^.  The  white  flakes 
which  fall  are  pyrophosphoric  acid.  This  acid,  by  exposure 
to  moisture,  becomes  phosphoric  acid.  It  may  also  be 
obtained  by  the  action  of  nitric  acid  on  phosphorus,  but 
most  cheaply  from  bones.  The  bones  are  first  to  be 
calcined,  then  treated  with  sulphuric  acid :  the  superphos- 
phate is  boiled  with  carbonate  of  ammonia.  The  soluble 
phosphate  of  ammonia  is  then  heated,  and  the  ammonia 
flies  off.  This  leaves  metaphosphoric  acid,  which,  by  the 
addition  of  water,  is  converted  into  phosphoric  acid. 

Properties, — Colourless,  with  a  strong  acid  taste,  com- 
bines readily  with  alkalies,  forming  sub-salts  in  the  propor- 
tion of  one  of  the  acid  to  three  of  the  base.  When  in  an 
anhydrous  state  its  symbol  is  POs,  it  being  composed  of-^ 

Photphorut       .        .        .        1  s=  31 
Oxygen  5  ss  40 

71 

Phnitphoric  acid  has  attracted  a  great  deal  of  attention 
latterly  from  its  three  peculiar  modifications,  all  of  which 
form  distinct  salts. 

When  phosphoric  acid  exists  combined  with  alkalies  in 
general,  ii  is  as  a  tribasic  acid  ;  thus,  phosphate  of  soda 
is  formed  by  one  equivalent  of  phosphoric  acid  being 
united  with  three  of  base,  of  which  two  are  soda  and  one 
WAter.  This  tribasic  or  common  phosphoric  acid  gives  a 
yellow  precipitate  with  the  animoniacal  nitrate  of  silver. 

Ou  heating  the  phosphate  of  soda  so  as  to  drive  off  th^ 
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whole  of  the  water  of  cryBtallization  u  welt  as  the  baaie 
water  already  mentioned,  we  have  left  the  pfaoapboiie  add 
united  with  two  of  aoda  only.  The  acid  in  this  atate  ii 
called  pyrophotphoric  or  bibaaic  phosphoric  add,  mnd  gifCi 
a  white  precipitate  with  the  solution  of  silver. 

The  monobasic  or  metaphosphoric  acid  ia  obtained  by 
adding  phosphoric  acid  to  the  tribasic  phosphate  of  aoda, 
and  heating  so  as  to  drive  off  the  whole  of  the  water  of 
crystallization  as  well  as  the  whole  of  the  basic  water.  We 
have  left  the  metaphosphate  of  soda,  firom  which  the  meta- 
phosphoric acid  is  got  by  acetate  of  lead  and  sulphuretted 
hydrogen.  Metaphosphoric  acid  htcs  a  white  precipitate 
with  the  salts  of  silver,  and  is  dtstinguished  ^m  pyro- 
phosphoric  acid  by  its  power  of  coagulating  albumen. 

Anhydrons  phosphoric  acid  may  be  prepared  by  burning 
phosphorus  in  dry  air  or  oxygen  ns.  It  does  not  exhibit 
its  peculiar  properties  till  aissoTved  in  water,  when  it 
becomes  tribasic  phosphoric  acid. 

Composition  : 

Anbydrout  pbotphorie  add  .        .        •  POg 

Meupbotpboric  tcid    .        .        •        •  PO^  4*  HO 

Pyropbotphoric  acid    ....  PO^  -f*  2  HO 

CommoD  phoiphoric  add      .        *        .  PO,  4*  ^  HO 


BORON. 

This  is  a  simple  elementary  body,  forming,  with  oxygen, 
boracic  acid.  It  was  discovered  by  8ir  Humphry  Davy, 
and  was  separated  from  oxygen  by  the  galvanic  battery. 
It  is  procured  more  readily  by  heating  potassium  with 
boracic  acid,  or  by  decomposing  the  borofluoride  of  potas- 
aium  or  sodium,  by  means  of  potasdun. 

Properties. — A  dark  olive  coloured  solid,  without  taile 
or  smell ;  not  affected  by  water ;  heated  to  600^  in  the  ak 
it  inflames,  and  with  the  oxygen  of  tbe  air  forms  boradc 
acid  :  it  abstracts  oxygen  readily  from  all  substancea  wfaieh 
contain  a  large  quantity  of  it.     Equiv.  10*9.     Symbol,  B. 

Boracic  acid, — The  only  compound  of  boron  and  oxfgut 
may  be  obuined  from  borax  by  the  action  of  aolphone 
acid,  which  combines  with  the  soda,  aetting  Am  the  bomdc 
Acid.    This  acid  is  obtained  ia  a  aolid  aUte ;  wheadiMlf  ed 
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in  ricohol  Mul  ignited  it  girn  a  green  colour  to  the  flame. 
It  hat  Jeehle  add  propertieB,  beiag  dnptaced  from  base*  by 
moat  other  acidi,  and  pradoeea  a  reddi*k-brown  ooloar 
witih  turmeric  like  alkaliea.  Ila  moat  remarkable  property 
ia  that  of  gtviog  fuiibility  to  the  bodiea  -with  which  it 
tinitea. 

CompoiUuM  of  bomdfi  acid  : 


Eqni*.  34-9.    Symb.  BO,. 
tbx  cryatallixed  acid  cootaioa  3  eqiuTaleota  of  water. 

6ELBHIUU. 

Sdeatui  ia  «  aimple  elementary  body,  towai  in  eamln- 
nation  with  lulphur  nod  eeveral  metals,  purticnlariy  iron 
■nd  lead.  It  haa  a  leaden  hue,  but  i*  red  «l>en  powdered ; 
kaoUd  atordiitary  tcmpcratureai  heated  to  2 12°  it  aof tana, 
■nd  boila  at  «30°.  Sp.  gr.  4-303  :  insoluble  in  water: 
heated  in  the  air  it  unite*  with  oiygeo,  forming  oxide  of 
aeleniiiEn  and  aeleoiotM  acid,  and  givea  out  a  very  poweriiil 
edoar,  reaembling  horaeradiah.     Eqatr.  39'5. 

tiit  oompouDda  of  ieleuiuaa  wtth  oxygon  aie  tJiree : 

Sitniim.     OrjHfm. 
Oiida  of  (deDiam  ...        1  1 


Tlwoxicleoraeleniam,  procured  aa  aboTe,  ia  acoloarless 
gas,  and  produces  the  horteradish  odour  when  selenium  ia 
htinA  in  the  air. 

SelenioM  acid  is  obtained  by  the  action  <rf  oitrie  acid -on 
■iknium.  It  is  a  white  solid ;  abaorba  moiatiire  from  the 
air,  and  easily  parts  with  its  oxygen  to  substances  which 
ham  a  ett<ong  aOioity  for  it,  being  precipitated  pare,  in  the 
fonn  of  a  red  powder. 

Selenic  acid  is  obtained  from  aeleniate  of  soda  and  nitrate 
of  lead.  The  seleniate  of  lead  which  la  thus  formed  is 
decompoaed  by  sulpljaretted  hydmgen,  and  selenic  acid  is 
fibented,  and  remains  in  solntion  in  vater. 

^nyMrMea.— A  heavy,   tnuiapuent,  eoloniieas  liquid, 
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positfs^ing  a  »trong  nffinity  for  water,  by  combining  with 
which  great  heat  ia  evolved,  as  by  mixing  water  and  anl- 
phuric  acid  together.  With  hydrochloric  acid  it  behaves 
like  nitric,  by  setting  chlorine  free,  and  forming  a  aolvent 
for  gold  and  platinum.  In  mo»t  of  its  combinations  it 
very  much  resembles  sulphuric  ecid,  havinjc  a  very  strong 
affinity  for  earths  and  alkalies.     Sp.  gr.  2*60. 

SILICON,  alU9  SILICIUM. 

Silicon,  the  base  of  silica,  is  now  classed  amongst  non- 
metallic  bodies,  as  it  wants  some  of  tlie  properties  of  metals. 
It  was  first  obtained  pure  by  Berzehus,  in  1824.  It  is  most 
conveniently  prepared  by  acting  upon  the  double  fluoride 
of  Mlicon  and  potassium,  or  sodium,  by  potassium  in  a  tulie, 
with  the  sssistance  of  heat ;  silicon  is  set  free,  and  fluorine 
unites  with  the  potassium. 

Properties. — A  solid,  of  a  nnt-brown  colour,  without 
metallic  lustre;  a  non-conductor  of  electricity  ;  not  acted 
upon  by  the  blow-pipe  ;  is  not  combustible  either  in  oxygen 
or  atmottplieric  air ;  not  dissolved  by  the  strong  acids  sepa- 
rately, but  by  a  mixture  of  hydrofluoric  and  nitric  acids ; 
mixed  with  carbonate  of  soda  or  potash,  and  heated,  it 
burns  actively ;  with  oxygen  it  forms  silicic  acid  or  ailida. 
Equiv.  21*3. 

Sificte  acid,  silica,  or  siliceous  earth,  composed  of  one 
silicon  and  three  oxvgen,  is  very  abundant  in  nature.  It 
forms  flint,  sand,  quartz,  chalcedony,  onyx,  agate,  &c., 
and  may  be  obtained  from  quartz  sufliciently  pure,  by 
making  it  red-hot,  throwing  it  into  water,  and  subsequently 
pulverizing  it. 

Properties. — A  white  solid,  without  taste  or  smell :  fnset 
before  the  oxy-hydrogen  blowpipe  ;  soluble  in  water  only 
in  its  nascent  state,  when  it  forms  a  gelatiuona,  bulky 
hydrate.     Sp.  gr.  2*69. 

Silicic  acid,  although  it  hns  no  acid  reaction  on  test 
papers,  behaves  like  an  acid  in  combining  with  bases; 
with  carbonate  of  rods  or  potash  it  displaces  carbonic  acid, 
and  forms  a  silicate,  which  will  be  more  or  less  soluble, 
according  to  the  proportions ;  with  soda  and  potash  it 
forms  glas»,  which  difl'ers  with  the  nature  of  the  alkali  and 
foreign  substances  contained  in  it.    Green  glaaa  eoDtiina 


s." 


CHEMICAL  NOTES.  405 

Bome  iron.  Plate  glass  is  free  from  impurities.  In  flint 
glass  oxide  of  lend  is  introduced.  The  composition  of 
common  flint  glass  is  said  by  Mr.  Faraday  to  Ib4  in  the 
proportion  of  about — 

4  silicic  acid, 

I  potash, 

1  oxide  of  lead. 

EquiT.  of  silicic  acid,  45*3.    Symb.  Si  0^ 


CHLORINE. 

Chlorine  is  one  of  the  four  simple  elementary  gases,  but 
for  some  time  supposed  to  be  a  compound  body. 

It  may  be  procured  from  hydrochloric  acid,  by  adding 
to  it  binoxide  of  manganese,  and  applying  a  moderate  heat. 
The  gas  passes  over,  aud  should  be  collected  in  glass  vessels 
OTcr  warm  water. 

It  may  be  obtained  for  ordinary  purposes  by  a  cheaper 
process,  that  i:*,  by  mixing  three  parts  of  sea-snlt  with  one 
of  binoxide  of  manganese,  two  of  sulphuric  acid,  aud  the 
same  weight  of  water. 

In  the  tirst  process  the  hydrochloric  acid  is  decomposed  ; 
two  equiv.  of  oxygen  of  the  binoxide  combine  with  the 
hydrogen  of  the  two  atoms  of  hydrochloric  acid,  forming 
two  equiv.  of  water,  chlorine  is  set  free,  and  one  equiv.  of 
chloride  of  manganese  remains. 

In  the  second  process  the  chloride  of  sodium  is  decom- 
posed, and  one  equiv.  of  oxygen  of  the  manganese  combines 
with  the  sodium  to  form  soda,  setting  free  one  equiv.  of 
chlorine,  and  the  sulphuric  acid  combines  with  the  soda 
and  protoxide  of  manganese. 

Properties. — It  has  a  greenish  colour ;  a  strong  smell 
and  taste;  is  iri^«pirable ;  a  supporter  of  combustion; 
some  metals  put  into  it  in  a  finely  divided  state  take  fire, 
forming  chlorides ;  cold  water  absorbs  twice  its  volume, 
and  yields  it  again  when  heated.  It  has  bleaching  pro- 
perties, and  is  considered  to  be  a  disinfecting  agent ;  under 
a  pressure  of  four  atmospheres  it  may  be  condensed  into  a 
liquid  of  a  yellow  colour;  electro-negative.  Sp.  gr.  2*47. 
100  cubic  inches  weigh  76*599  grains.  Equiv.  35*5. 
Symbol,  CI. 
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Chlorine  has  a  stroDg  affinity  for  hydrogen,  and  on  this 
probably  depends  its  bleaching  powers.  Water  is  neces- 
sary for  chlorine  to  bleach,  and  it  is  considered  that  the 
chlorine,  by  uniting  with  hydrogen,  sets  the  oxygen  free, 
which,  by  combining  with  the  body,  renders  it  colourless. 

It  is  supposed  to  disinfect  also,  by  its  affinity  for  hy- 
drogen,  decomposing  fetid  and  injurious  gases. 

COMPOUNDS   OF   GHLOBINE. 

Chlorine  unites  with  hydrogen  in  only  one  proportion, 
forming  hydrochloric  acid  gas.  This  gas  can  be  formed 
synthetically,  that  is,  by  passing  electric  sparks  through 
a  mixture  of  hydrogen  and  chlorine ;  but  it  is  procnivd 
most  readily  by  heating  liquid  hydrochloric  acid. 

Hydrochloric  acid  gas  is  colourless;  has  a  powerfkd 
odour  and  taste ;  is  irrespirable ;  is  not  combustible ;  ex- 
tinguishes all  burning  bodies ;  has  an  amazing  affinity  fbr 
water,  which  can  absorb  480  times  its  volume.  When  the 
gas  escapes  into  the  air,  it  forms  a  white  cloud,  by  com- 
bining with  the  moisture  and  sometimes  with  ammonia; 
dissolved  in  water,  it  is  known  as  liquid  hydrochloric  add. 
Sp.  gr.  1-2695. 

Liquid  hydrochloric  acid  should  be  colouriess.  It  ge- 
nerally derives  some  colour  from  the  presence  of  a  little 
nitrous  acid,  chlorine,  or  iron ;  mixed  with  nitric  acid  there 
is  a  mutual  decomposition ;  the  product  known  as  aqua 
regia,  being  a  mixtnre  of  nitrous  acid,  water,  and  chlorine. 
The  chlorine  disengaged  in  this  manner  becomes  a  solfent 
of  gold.     Equiv.  36*5.     Symb.  HCl. 


COMPOUNDS  OF  CULO&INX  AND  OXYGEN. 

These  compounds  are  five  in  number,  and  are  as  followi : 

BwHBOTm 

CLO 
CLOw 
CLO« 
CU)« 

CUV 


Ckwrtia* 

Oxygen, 

JS^. 

Hypochlormii  add 

A 

1 

43*5 

Chlorous  acid    . 

3 

595 

Hypocbloric  acid 

m 

4 

67-5 

Chloric  add 

X 

5 

7&-5 

Perchloric  acid 

X 

7 

91*5 
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HTPOCHLOBOUS  ACID. 

This  acid  now  occnpieB  the  place  of  eachlorine^  which  is 
atcerUdned  oot  to  be  a  compouad  of  one  chlorine  and  one 
oxygen,  but  a  mixture  of  chlorine  with  chlorous  aciJ. 

Hypochlorous  acid  is  procured  by  introducing  peroxide 
of  mercury  with  twice  its  weight  of  water,  into  bottles 
filled  with  chlorine ;  both  the  oxygen  and  mercury  com- 
bine with  chlorinCj  forming  bichioride  of  mercury  and 
hypochlorous  acid»  which,  being  volatile,  is  separated  from 
any  peroxide  and  bichloride  by  careful  distillation.  This 
acid  is  considered  to  be  formed  when  chloriue  is  brought 
ia  contact  with  an  alkali*  as  in  the  caae  of  liquor  sodas 
cUoriBatflB. 

PtapertieM. — When  dissolved  in  water  it  has  a  feeble 
fellow  colour,  and  is  transparent,  with  a  strong  odour, 
somewhat  like  chlorine ;  acts  powerfully  on  the  skin,  like 
nitric  acid ;  has  strong  bleaching  qualities ;  exposed  to  a 
diffused  daylight  it  gradually  is  decomposed  and  resolved 
into  chlorine  and  chloric  acid ;  it  oxidizes  many  bodies 
venr  readily. 

It  has  been  procured  by  Balard,  in  the  form  of  gas,  and 
is  then  of  a  yellowish-green  colour ;  water  rapidly  absorbs 
100  times  its  volume  of  this  gas ;  it  explodes  by  a  moderate 
increase  of  its  temperature. 

CHLOROUS  ACID. 

Chlorous  acid  nay  be  procured  by  putting  into  a  flask 
3  parts  of  arsenious  acid,  4  parts  of  chlorate  of  potash, 
and  12  of  nitric  acid,  diluted  with  4  parts  of  water.  When 
these  are  heated  together  in  a  water-bath,  a  greenish-yellow 
gas  rises  which  is  sparingly  soluble  in  water.  It  combines 
with  bases  forming  chlorites. 

HTPOCHLOItfC  ACID. 

This  acid  is  procured  by  the  action  of  sulphuric  acid  on 
the  chlorate  of  potash ;  the  sulphuric  acid,  by  uniting  with 
the  potash,  sets  free  chloric  acid,  which  is  resolved  into 
bypochlorie  acid  and  oxygen ;  the  oxygen,  instead  of  flying 
ctf,  combines  with  undecomposed  chlorate  of  potash, 
forming  a  perchlorate^  which  remains  with  bisulphate  of 
poUsb. 
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Properties, — A  gas  of  rich  green  colour ;  very  rendily 
absorbed  by  water,  to  wbicb  it  gives  its  tint ;  ban  bleacbing 
properties.  It  explodes  violently,  wben  bented  to  212 
degrees.  It  was  for  some  time  named  peroxide  of  cblorine. 
Salts  of  tbis  compound  have  not  been  obtained. 

CHLORIC  ACID. 

This  componnd  is  readily  obtained  by  adding  to  the 
chlorate  of  baryta  dilute  sulphuric  acid  to  saturation ;  an 
insoluble  sulphate  of  baryta  is  precipitated,  and  chloric 
acid  remains  in  solution. 

Properties, — Reddens  vegetable  blues ;  does  not  bleach, 
combines  with  alkalies,  forming  chlorates ;  is  readily  de- 
composed by  bodies  having  an  affinity  for  oxygen.  Its 
most  remarkable  combination  is  that  with  potash,  formerly 
known  as  tlie  oxymuriate  of  potash,  which  deflagrates  like 
nitre  wlien  thrown  on  the  Are ;  heated  to  redness  in  proper 
vessels  it  affords  pure  oxygen,  the  residual  substance  being 
chloride  of  potassium. 

PERCHLORIC  ACID. 

Tills  acid  is  procured  from  the  perchlorate  of  potash, 
one  of  the  residual  salts  in  the  process  for  obtaining  liypo« 
chloric  acid.  Sulphuric  acid  is  added  to  it,  and,  by  com- 
bining with  the  potash  sets  free  the  perchloric  acid,  which 
by  a  heat  of  nearly  300  degrees  is  distilled  over  in  vapour, 
and  condenses  in  a  receiver  as  a  colourless  liquid.  It  is 
much  less  easily  decomposed  than  the  other  compounds  of 
oxygen  ;  it  may  be  boiled  with  sulphuric  and  hydrochloric 
acids  without  chang?.  Its  most  insoluble  conipound  ia 
with  potash,  whicli  requires  65  times  its  weight  of  water 
at  ordiuary  temperatures  for  its  solution. 

TERCHLORIDE  OF  NITROGEN. 

Chlorine  unites  with  nitrogen  in  one  proportion,  fona- 
ing  a  very  explosive  compound  of  an  oily  appearance.  It 
explodes  alone  when  heated  to  tiie  boiling-point  of  water, 
and  even  at  common  temperatures  in  contact  with  com- 
bustibles, especially  fixed  and  volatile  oils.    It  ia  procuredl 


.€H1KICAL  KOTES.  ^         409 

most  conTeniendy  by  making  a  Bolution  of  hydrochlorate 
of  ammonia  with  hot  water,  and  at  a  temperature  of  abont 
90  degrees  inverting  a  bottle  of  chlorine  over  it.  The 
chlorine  is  dissolved  by  the  fluid,  and  decomposes  the 
ammonia.  In  about  half  an  hour  yellow  globules  subside, 
which  are  the  terchloride  of  nitrogen.  Comp.  3  equiv. 
Chlorine,  1  nitrogen.     Equiv.  120-29.     Symbol,  N  CI3. 

This  compound  of  late  is  suspected  to  contain  hydrogen, 
and  to  be  thus  constituted : 

1  nitrogen, 

2  hydrogen, 
1  chlorine. 

Owing  to  the  extreme  danger  incurred  in  its  analysation, 
the  exact  composition  of  this  substance  is  unknown. 

Chlorine  combines  with  carbon  in  two  or  three  propor- 
tions, with  sulphur,  forming  the  chlorides  of  sulphur,  and 
alao  with  phosphorus,  boron,  silicon,  &c. 

IODINE. 

Iodine  is  a  simple  elementary  non-metallic  body,  existing 
in  combination  in  sea-plants,  many  shells,  &c.  The  name 
is  derived  from  nahrif,  violaceus,  in  consequence  of  the 
colour  of  its  vapour.  It  is  procured  most  cheaply  from 
kelp,  in  which  it  exists  in  the  form  of  iodide  of  sodium 
and  potassium,  or  from  the  fluid  which  remains  after  the 
crystallization  of  the  carbonate  of  soda.  This  liquid, 
sometimes  named  "  mother-liquors,  or  soap-makers'  lees," 
18  to  be  treated  with  sulphuric  acid  and  peroxide  of  man- 
ganese. In  this  process  an  equivalent  of  oxygen  of  man- 
ganese unites  with  the  sodium  or  potassium ;  the  iodine  is 
set  free,  and  a  sulphate  of  manganese,  with  sulphate  of 
soda,  or  potash,  is  left  in  the  retort,  the  heat  driving  the 
iodine  into  the  receiver,  where  it  condenses. 

Properties. — Solid  at  ordinary  temperatures ;  has  a  me- 
tallic appearance ;  an  odour-like  chlorine ;  a  pungent  taste ; 
easily  passes  into  a  vapour  of  a  violet  colour ;  stains  the 
•kin  of  a  deep  reddish-brown  colour ;  is  a  non-conductor 
of  electricity ;  a  negative-electric ;  requires  7000  times  its 
Tolame  of  water  for  solution ;  most  soluble  in  ether  and 
.  alcobol ;  has  bleaching  properties ;  forms  a  blue  compound 

18 
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with  starch  which  is  insolable  in  cold  water;  combines 
with  metals  forming  iodides  or  iodurets ;  witli  hydrogen 
it  forms  hydrindic  acid,  with  oxygen,  iodic  acid,  and 
probably  an  oxide  and  iodoas  acid ;  up  to  the  present, 
these  have  not  been  clearly  exhibited.  Sp.  gr.  4*948 
(Gay  Lussac);  sp.  gr.  of  vapour,  8*716;  equir.  127. 
Symbol,  I. 

Hydriodic  acid  may  be  obtained  by  passing  the  vapour 
of  iodine  and  hydrogen  through  red-hot  porcelain  tubes ; 
they  unite,  and  form  hydriodic  acid ;  or  it  may  be  pro- 
cured by  the  action  of  iodide  of  phosphorus  on  water. 
They  are  both  decomposed.  Hydriodic  acid  gas  and 
phosphoric  acid  are  the  products. 

Hydriodic  acid  gas  reddens  vegetable  blues,  smells  like 
hydrochloric  acid;  forms  white  fumes  with  atmospheric 
air ;  is  readily  absorbed  by  water ;  combines  with  alkalies 
forming  liydriodates  or  iodides  with  water;  easily  decom- 
posed by  bodies  which  have  a  strong  affinity  for  either  of 
its  elements,  as  chlorine,  oxygen,  &c.     Equiv.  128. 

Iodic  acid  may  be  obtained  by  the  action  of  iodine  on 
nitric  acid.  It  is  a  white  solid;  very  soluble  in  water; 
has  strong  acid  properties,  and  unites  with  numerous 
bases. 

CamposiiioH : 

Iodine 1 

Oxygen 5 

Equiv.  167.    Symbol,  10^. 

Iodine  forms  compounds  with  chlorine,  nitrogen,  phos- 
phorus, sulphur,  carbon,  and  with  most  of  the  metals. 

Periodic  acid  has  recently  been  obtained  by  some  German 
chemists,  by  acting  upon  iodate  of  soda  with  free  soda  and 
chlorine,  in  which  case  chloride  of  sodium  is  generated, 
and  a  periodate  of  soda  of  sparing  solubility.  By  dissolving 
this  in  very  dilute  nitric  acid,  and  adding  nitrate  of  ailfer, 
exchange  of  acids  takes  place,  and  periodate  of  silver  is 
formed.  This  requires  to  be  dissolved  repeatedly,  and 
heated,  till  it  becomes  an  orange-coloured  salt.  When  this 
is  put  into  cold  water  it  is  decomposed,  and  resolved  into 
free  periodic  acid  in  solution,  and  a  sub-periodate  of  silver. 
It  has  powerful  acid  properties,  is  permanent  in  the  air. 
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and  is  affected  by  other  bodies  in  a  yery  similar  maoner  to 
perchloric  acid. 
Composition : 

1  iodine  7  oxygen.    ; 

Equiv.  183.    Symbol,  IO7. 

BROMINE. 

This  substance  closely  resembles  iodine  in  its  properties. 
It  exists  in  sea  water  and  marine  plants,  in  the  form  of 
bromide  of  magnesium  and  sodium.  It  is  procured  from 
bittern,  the  residual  liquid  after  crystallizing  the  chloride 
of  sodium  and  sulphate  of  magnesia,  by  passing  chlorine 
through  it.  The  chlorine  unites  with  the  magnesium  or 
sodium,  and  bromine  is  set  free.  It  may  be  taken  up  by 
ether  or  distilled  over  into  a  cool  reeeiver.  It  may  also  be 
obtained  from  bittern  by  the  assistance  of  sulphuric  acid 
and  binoxide  of  manganese. 

Properties, — A  very  dark  liquid  at  the  ordinary  tem- 
perature, of  an  offensive  odour,  solid  and  brittle  a  little 
below  zero.  Sp.  gr.  2*976;  negative-electric;  very  de- 
structive to  animal  life ;  vaporises  readily,  and  requires  to 
be  kept  under  water;  soluble  in  alcohol  and  ether,  most 
so  in  the  latter;  a  supporter  of  combustion;  antimony 
and  tin  take  fire  in  it,  but  potassium  bums  most  vividly. 
Like  iodine,  it  unites  with  hydrogen  and  oxygen,  and 
forms  compounds  with  the  simple  combustibles,  metals,  &c. 
Eqoiv.  80.  Symbol,  Br. 

Like  chlorine  and  iodine,  bromine  forms  acids  with 
oxygen  and  hydrogen,  the  former  of  which  is  called 
bromic  acid,  and  contains  five  equivalents  of  oxygen. 
Symb.  BrOy  It  is  obtained  by  a  process  similar  to  that 
for  chloric  acid.  The  latter,  or  hydrobromic  acid,  is 
composed  of  one  of  bromine  to  one  of  hydrogen.  It  is 
obtained  in  a  similar  way  to  hydriodic  acid.  Its  equivalent 
is  81.     Symbol,  HBr. 

FLUORINE. 

Fluorine  has  never  been  obtained  in  a  perfectly  isolated 
state ;  it  is  supposed  to  be  a  gas  of  a  yellow ish-browa 
colour^  with  an  odour  like  burnt  sugar  with  chlorinep  ta 
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which  it  bean  analogy  alao  in  many  of  ita  properties ;  has 
a  Btrong  affinity  for  hydrogen  and  metala,  and  is  a 
negatiYe-electric.     Eqoif.  19. 

Its  most  simple  compoond  is  that  with  hydrogeo, 
forming  hydro-fluoric  add. 

Hydro-Jluoric  acid  is  obtained  from  floor  spar,  acted 
npon  by  sulphuric  acid.  Fluor  spar  is  presumed  to  be  a 
fluoride  of  calcium.  The  water  of  the  sulphoric  acid  is 
decomposed,  its  oxyeen  combines  with  the  calcium,  form- 
ing lime,  which,  with  the  sulphuric  acid,  makes  sulphate 
of  lime;  the  hydrogen  combines  with  die  fluorine,  and 
passes  over  into  a  receiver,  where  it  is  condensed.  Eqoir. 
20.  Symbol,  HF. 

PropertieM, — It  is  a  colourless  liquid,  at  32°,  and  may  be 
kept  so  as  high  as  about  60°  in  closed  yessels  ;  if  exposed 
to  the  air,  it  passes  into  vapour ;  it  is  the  moat  corrosiTe 
body  known ;  very  deletenous  to  animal  life ;  has  the 
power  of  dissolving  glass;  hence  it  must  be  kept  in 
metallic  vessels;  with  the  glass  it  forms  fluosilicic  acid. 
It  has  an  amazing  attraction  for  water,  more  so  than  even 
sulphuric  acid ;  when  combining,  they  give  oat  a  hissing 
noise,  like  when  a  hot  iron  is  put  into  water. 

It  forms  with  boron  fluoboric  acid,  and  fluosilicic  acid 
with  silicon,  which  are  highly  interesting  componnda.  It 
forms  no  compound  with  oxygen,  as  far  as  is  at  present 
known. 

AMMONIA. 

Ammonia,  commonly  known  as  the  volatile  alkali,  is  a 
compound  of  3  equivalents  of  hydrogen  and  1  of  nitrogen. 

Its  purest  state  is  that  of  gas ;  dissolved  in  water,  which 
can  absorb  780  times  its  volume,  it  forms  liquor  ammonise. 

Ammoniacal  gas  can  be  readily  obtained  by  heating 
liquor  ammonise. 

Properties, — Colourless ;  has  a  pungent  odour ;  brought 
into  contact  with  hydrochloric  acid  gas,  it  forms  a  dense 
cloud  of  hydrochlorate  of  ammonia;  irrespirable  in  its 
pure  form  ;  it  extinguishes  flame,  but  is  slightly  combus- 
tible ;  is  generally  generated  by  decomposition  of  animal 
matter  by  heat.  The  constituent  gases  of  ammonia  cannot 
be  made  to  unite  synthetically ;  its  composition  is  deter- 
mined by  analysis.  Sp.  gr.  of  ammoniacal  gas,  *589. 
Equiy.  1 7.  Symbol,  NH,. 
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V 

AMIDOGEN. 

Another  compound  of  hydrogen  and  nitrogen  is  sup- 
posed to  exist,  consisting  of  NH2,  named  amidogen :  and/ 
according  to  this  idea,  ammonia  is  a  compound  of  ami- 
dogen and  hydrogen,  alias,  an  amide  of  hydrogen. 

According  to  Dr.  Kane  of  Dublin,  the  compound  resulting 
from  the  mixture  of  solution  of  ammonia  and  bichloride  of 
mercury,  is  chloride  of  mercury  with  amide  of  mercury. 

AMMONIUM. 

From  the  dose  correspondence  of  the  ammoniacal  salts 
with  those  of  potash  and  soda,  some  authorities  hare  sur- 
mised ^at  ammonia  is  but  a  modification  of  a  non-isolable 
metal  called  ammonium ;  and  they  consider  ammonia  in 
combination  with  one  equivalent  of  water  as  the  oxide  of 
ammonium.  In  this  point  of  view  ammonia  in  combination 
must  be  written  NH4  +  0,  instead  of  the  old  way 
NH«  +  HO,  and  of  course  the  composition  of  ammonium 
is  NH4,  and  its  equivalent  18. 

According  to  this  view  hydrochlormte  of  ammonia 
(HCl,  NH3)  ought  to  be  called  chloride  of  ammonium,  and 
to  be  written  CI,  NH^.  In  the  same  way  the  compound 
formed  by  sulphuretted  hydrogen  and  ammonia,  called 
hydrosulphate  of  ammonia,  would  be  considered  as  sul- 
phuret  of  ammonium. 

One  of  the  greatest  supports  to  the  ammonium  theory, 
is  the  circumstance  that  ammonia  forms  a  very  remarkable 
amalgam  with  mercury ;  but  this  very  shortly  afterwards 
is  decomposed  spontaneously  into  ammonia,  hydrogen,  and 
mercury.  Further  particulars  on  this  head  may  be  found 
in  either  of  the  large  works  on  chemistry. 

Symbol  Bquh, 

▲mmoma    ....    NH,  .      17 

jt       in  combination       .    NH^,  HO  .      26 

Ammoniom  ...    NH4  •      18 

Oxide  of  ammonium     •        .    NH^O  .      26 

Amidogen    ....    NH,  .      16 
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COMPOUNDS  OF  CARBON  AND  HYDROGEN. 

The  compounds  of  carbon  and  hydrogen  are  nnmeroos. 
Those  longest  known  are  light  carburetted  hydrogen,  and 
olefiant  gas ;  to  these  a  long  list  may  be  added,  for  which 
the  reader  is  referred  to  comprehensive  chemical  works. 

Light  carburetted  hydrogen  (or  firedamp)  may  be  ob- 
tained by  stirring  up  the  mud  of  stagnant  pools,  and 
collecting  it  in  glass  vessels. 

Monsieur  Dumas  has  succeeded  in  procuring  it  artifi- 
cially in  great  abundance  by  heating  together  acetate  of 
soda,  solid  fused  potash,  and  quicklime ;  the  acetic  acid  is 
decomposed,  yielding  carbonic  acid  and  light  carburetted 
hydrogen. 

It  is  generated  copiously  in  coal-mines,  and  is  there 
known  as  firedamp;  for,  when  mixed  with  oxygen  or 
atmospheric  air,  and  a  flame  is  brought  in  contact,  yiolent 
explosion  takes  place.  It  is  irrespirable  when  pure,  extin- 
guishes a  lightea  taper  put  into  it,  but  is  combustible,  the 
products  being  carbonic  acid  and  water.  Sp.  gr.  *559. 
Its  proper  name  is  the  dicarburet  of  hydrogen  ;  its  popular 
names  are  firedamp,  heavy  inflammable  air,  and  inflammable 
air  of  marshes. 

Cwmpotitum  : 

CsrboH        ,        ....        1 

Hydrogen 2 

Eqiiiv.  8..   Symb.  H,C. 

Sir  H.  Davy's  lamp,  used  by  miners  to  prevent  explosion 
from  firedamp,  acts  by  the  wire-gauae  being  a  good  con- 
ductor of  heat,  carrying  off  from  the  flame  which  approaches 
it  so  much  of  its  heat  that  it  is  disabled  fVom  igniting  gases 
on  the  outside.  But  as  currents  of  air  sometimes  will 
drive  the  flame  through  the  wire-gaure,  and  explode  the 
gas  outside,  this  lamp  is  not  perfectly  safe.  To  remedy 
this,  an  improvement  has  been  made  of  late  years,  via., 
that  of  surrounding  the  wire-gauze  with  glasa,  excepting  at 
the  top  and  bottom,  which  is  closed  by  wire-gause  exceed- 
ingly fine.  This  improvement  has  saved  the  Uvea  of  manv 
persons. 

Olefiant  gas  is  obtained  from  alcohol  by  acting  on  it  with 
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eulphuric  >cid ;  it«  name  is  deriTed  from  its  forming  tn 
oil-like  fluid  witti  chloriue.     Sp.  gr.  -961. 
CompotitioK : 

Cnbon 2 

Ujrdrogcn 2 

BquiT.  U.    Sfmb.  H,C,. 

HTDROSULPHURIC  ACID,  OR  SULPHURETTED  HYDROOEN. 

This  gns  in  obtained  by  pouring  diluted  sulphuric  vaA 
on  tereulphuret  of  antiiHony,  or  protosulpburet  of  iron; 
-water  is  decomposed,  the  oxygen  goes  to  the  metal,  which 
combine*  willi  the  icid,  knd  the  hydrogen  with  the  snlphnr 
eMipei  in  the  gaseon*  form.  It  i*  also  g:iven  out  very 
copionaly  when  hydrochloric  acid  and  tersulphuret  of  anti- 
mony are  employed.  Double  decomposi^on  takes  place, 
and  the  products  are  terchloride  of  antimony,  and  hydro* 
antphnric  acid  gas. 

Properliei. — Colourlesi;  of  a  tery  ofienaive  odour,  n- 
■embling  rotten  eggn ;  irreipirable,  and  Tery  dentructiTe  to 
Animal  life;  haa  acid  properties;  reddena  litmaa  paper; 
combines  with  nlkalieH,  forming  hydrosulphates  or  anl- 
phurels  ;  has  a  strong  affinity  for  metala,  tarnishing  stlTor 
and  gold,  and  ia  readily  known  by  its  powerful  e&cts  in 
blackeHing  the  salta  of  lead.     Sp.  gr.  177. 

Ccmpotiliott : 

Sulphur  ...  1 

Hydrogen  ...  1 

Equif.  17.    Sjnb.  H8. 

Sulphur  enmbinea  with  hydrogen  in  another  proportion 
to  form  persiilpliuret  or  peraulphide  of  hydrogen.  It  ia 
procured  by  boiling  sulphur,  lime,  and  water  together. 
The  liquid  formed  by  these  ia  poured  into  slightly  diluted 
muriatic  acid,  and  a  yellow  oily  fluid  aubaidea,  which  ii  the 
persulpfanret  of  hydrogen. 

Properti«».— It  is  decompoaed  rery  readilyby  almost  all 
■nbstancM,  resolving  itaelf  into  sulphurand  bydrosulphuric 
acid  ;  it  has  tlie  odour  of  the  latter,  but  more  feeble.  Sp. 
gr.  1769.  It  has  no  acid  reaction  on  test-papen,  anditia 
Tery  qaestionahle  whether  it  should  becalledsoacid.  If  it 
■hould  be  ao  designated,  ita  name  is  hydro-peraolphuric  acid. 
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Compotition : 

Sulphur  ...  2 

Hydrogen  ...  1 

Equit.  33'    Symb.  H.S,. 

The  term  tulphuret,  in  imitation  of  the  Continenttl 
chemists,  ia  now  changed  hy  many  of  our  chemists  into  the 
word  sulphide,  which  in  a  few  yean  will  be  probably  in 
general  use. 

CYANOGEN. 

Cyanogen  is  a  gas  composed  of  carbon  and  nitrogen,  in 
the  proportion  of  two  eqaivalents  of  the  former,  and  one 
of  the  latter.  It  is  obtained  from  the  bicyanuret  of 
mercury  by  the  application  of  heat. 

Properties, — Colourless  ;  has  a  strong  pungent  odour; 
extinguishes  burning  bodies,  but  is  combustible,  homing 
with  a  purple  flame  ;  is  absorbed  by  water  and  alcohol ; 
unites  with  most  elementary  substances ;  the  compounds  are 
called  cyanides  or  cyanurets.     Equiv.  26.     Symbol,  NCj. 

Towards  the  end  of  the  process  for  separating  the 
cyanogen  from  mercury,  a  brownish  substance  is  deposited 
in  the  retort.  This,  upon  careful  examination,  is  found  to 
contain  the  same  elements  as  cyanogen,  and  is  isomeric 
with  it,  although  difi*ering  widely  in  its  physical  qualities. 
It  is  named  paracyanogen.  Johnson,  who  detected  this, 
suggests  that  the  carbonaceous  matter  left  after  the  slow 
combustion  of  vegetable  substances,  may  consist,  in  a  great 
degree,  of  paracyanogen.  Other  compounds  of  nitrogen 
and  carbon  are  mentioned  by  chemists,  for  which  the 
curious  and  inquiring  chemical  student  is  referred  to  the 
more  extensive  works. 

HYDROCYANIC  ACID. 

This  acid  may  be  obtained  by  mixing  together  hydro- 
chloric acid  and  bicyanuret  of  mercury  in  a  retort ;  mutual 
decomposition  takes  place,  hydrocyanic  acid  is  formed  and 
nses,  and  bichloride  of  mercury  is  left.  If  it  is  deonble 
to  obtain  the  acid  as  free  as  possible  from  water,  it  is 
passed  over  chloride  of  calcium,  and  through  fragments  of 
lime,  to  remove  any  undecomposed  hydrochloric  add. 
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Another  plan  adopted  is  to  pass  bydrosulphiiric  acid 
throagh  a  tube  containing  bicyanide  of  mercnry.  The 
sulphur  combines  with  the  mercury^  and  the  hydrogen 
with  the  cyanogen. 

It  may  also  be  obtained  in  a  weaker  state  by  the  process 
mentioned  in  the  London  Pharmacopoeia,  or  by  the  addition 
of  tartaric  acid  to  pure  and  good  cyanide  of  potassiums  In 
this  latter  case  water  is  decomposed,  and  bitartrate  of 
potash  precipitated. 

Pure  prussic  acid  is  a  light  volatile  fluid,  possessing  a 
powerful  odour,  like  peach  blossoms.  It  boils  at  80^; 
unites  with  water  and  alcohol  in  any  proportion ;  is  easily 
decomposed,  and  more  rapidly  so  if  exposed  to  light ;  a 
brownish-black  substance,  like  charcoal  being  deposited; 
and  ammonia  is  found  in  the  liquid.  It  has  weak  acid 
properties,  for  it  is  even  separated  from  its  bases  by 
carbonic  acid. 

Composition : 

1  cyanogen  1  hydrogen. 

Equiv.  27. 

For  the  ample  details  respecting  the  ferra-eyamdes, 
consult  the  various  valuable  works  on  chemistry. 

The  /erroeyanide  of  potassium  will  be  found  detailed  in 
the  Materia  Medica ;  but  there  is  a  substance  of  similar 
composition,  called  ferridcyanogen,  to  which  we  must 
allude  in  this  place.  It  is  tribasic,  uniting  with  three  of 
potassium  to  form  large  red  crystals,  which  are  incorrectly 
named  red  ferroprussiate  of  potash. 

The  composition  of  ferridcyanogen  is : 

C„  N,  Fe^    Symbol,  Cfdy. 

It  will  thus  be  seen  that  its  equivalent  is  exactly  double 
that  of  ferrocyanogen. 

The  ferridcyanide  of  potassium  is  interesting  from  the 
fact,  that  it  produces  a  blue  compound  with  the  protosalts 
of  iron,  known  by  the  name  of  TurnbuU's  Blue. 

Sulphocyanogen  is  the  name  of  a  compound  formed  by 
two  equivalents  of  sulphur  united  with  one  equivalent  of 
cyanogen*  It  is  monobasic,  and  forms  salts  with  many 
metals.    Its  composition  is  CsNS,* 

18$ 
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Sulpkocyanide  of  potassium  is  made  by  mixing  ferro- 
cjanide  of  potassium  with  sulphur,  and  heating  in  an  iron 
pot.  The  fused  mass  is  treated  with  water,  and  the 
sulphocyanides  of  potassium  and  iron  are  dissolved  out. 
The  iron  is  separated  by  the  addition  of  the  carbonate  of 
potash,  and  the  residual  solution  will  yield  aulphocyauide 
of  potassium. 

The  sulphocyanide  of  iron  is  known  by  its  beautiful 
red  colour. 

Sulphocyanogen  unites  with  hydrogen,  forming  hydro- 
sulphocyanides  with  many  substances. 

METALS. 

Before  proceeding  with  our  short  sketch  of  the  metals, 
it  will  be  as  well  to  notice  briefly  the  leading  crystalline 
forms  that  their  salts  assume. 

1.  The  regular  «y«/em,  in  which  there  are  three  axes, 
all  equal,  and  placed  at  right  angles  to  each  other.  Of 
this  the  cube,  the  regular  octahedron,  and  the  rhombic 
dodecahedron,  are  the  leading  varieties.  The  cube  is  shown 
well  in  the  iodide  of  potassium,  and  the  octahedron  in  the 
diamond. 

2.  The  second  great  system  is  the  square  prismatic^  in 
which  all  the  three  angles  are  right  angles  ;  but  only  two 
are  of  equal  length.  Of  this  system  the  right  square  prism 
and  the  right  square  based  octahedron  are  the  leading 
Tarieties.  To  this  second  order  may  be  referred  the  ferro- 
cyanide  of  potassium. 

3.  The  right  prismatic  system,  in  which  all  the  axes  arc 
of  different  lengths,  but  all  placed  at  right  angles  one  to 
the  other.  To  this  order  belong  the  right  rectangular  and 
right  rhombic  prisms,  the  right  rectangular  based,  and 
right  rhombic  based  octahedra.  Examples  of  this  system 
may  be  seen  in  the  nitrate  and  sulphate  of  potash,  and  in 
sulphur,  Mrhen  crystallized  from  a  solution. 

4.  The  oblique  prismatic  system.  In  this  the  axes  may 
be  all  unequal,  but  two  are  placed  at  right  angles,  and  the 
third  inclined  to  one  and  perpendicular  to  the  other.  The 
oblique  rectangular  and  oblique  rhombic  based  octahedron 
are  referred  to  this  system.  Examples  of  this  system  may 
be  seen  in  the  sulphate  and  carbonate  of  soda,  sulphate  of 
iron,  and  other  salts. 
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5.  The  doubly  oblique  prismatic  system  has  three  axes, 
all  unequal  in  length,  and  ohlique  to  each  other,  as  in  the 
doubly  oblique  prisms,  and  the  doubly  oblique  octahedra. 
Sulphate  of  copper  and  quadroxolate  of  potash  illustrate 
this  class. 

6.  The  rhombohedral  system,  in  which  there  exist  four 
axes — three  equal  and  in  one  plane,  each  of  60*,  the  fourth 
being  perpendicular  to  all.  To  this  belong  the  regular 
six-sided  prism,  as  well  as  the  quartz-dodecahedron  and 
the  rhombohedron.  Nitrate  of  soda,  quartz,  and  rock 
crystal  give  common  examples  of  this  form. 

Previous  to  our  leaving  the  subject  of  crystallography,  it 
may  be  as  well  to  mention  that  no  absolute  rule  can  be 
laid  down  with  regard  to  the  formation  of  regular  crystals, 
for  in  most  instances  one  or  more  faces  may  be  so  far  de- 
veloped as  to  materially  lessen  others,  and  almost  entirely 
to  change  the  shape  of  the  whole. 


TABLE   OF   CRYSTALLINE    FORMS    OF   THE    LEADING   SALTS. 


Name  of  SalL 
Bicarbonate  of  Potash 
Nitrate  „ 

Sulphate 

Bisolphtte 

Chlorate  „ 

Chloride  of  Potassium 

Iodide 

Bromide 

Carbonate  of  Soda 

Sulphate 

Nitrate 

Phosphate 

Biborate  „ 

Chloride  of  Sodium 

Sulphate  of  Ammonia 

Nitrate 

Sulphate  of  Magnesia 

Alum         .        . 

Sulphate  of  Iron 
„  Zinc 

„  Copper    . 

Acetate  of  Lead 

Pot.  Tart,  of  Antimony 

Arsenious  Acid  . 

Nitrate  of  Silver 


Symbol. 


Water  of 
Cryst. 


Cryitalllne  Form. 


» 


»» 
«< 


KO.  CO,  +  HO,  CO* 

KO,  NO,  . 

KO,SO,  . 

KO,  SO,  +  HO,  SO,. 

KO,  CIO, 

K,  CI 

K,  I. 

K,  Br 

NaO,  COa . 

NaO,  SO,  . 

NaO,  NO, 

2  NaO,  HO,  PO 

NdO.  2  BO, 

Na.  CI 

NH4,  0,  SO, 

NH4,  O,  NO, 

Mg  O,  So, 

K0,S0,+A1,0„3S0, 

FeO.  SO,  . 

ZnO.  SO,  . 

CuO,  SO, 

PbO,  C4H3O, 

KO,  SbO,,C,H^O 

AsO, 

AgO,  NO, 


Right-rhombic  prisoL 
none  i  Six-sided  prism,  with  di- 

'  \     hedral  summits, 
none.  Dodecabedra  (qnartz). 

Flattened  rhombic  prisms, 
none.  Fiat  and  scaly, 
none.  Cubic, 
none.  Cubic, 
none.  Cubic. 
10    Oblique  rhombic  prism. 
10 
none.  Rhombohedral. 
24    Oblique  rhombic  prisms. 
10    Six-sided  prisms, 
none.  Cubic. 

1     Flattened  six-sided  prisms, 
none.  Six-sided  prisms. 
7     Right  rhombic  prisms. 
24    Octahedra. 
7     Oblique  octahedron. 
7     Right  rhombic  prisms. 
5    Doubly  oblique  octahedra 
3     Prismatic. 

3    Rhombic-baaed  octahedra. 
noise.  Octahedra. 
none.  Tabular. 
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The  crystals  of  oxalic  acid  closely  resemble  those  of 
salphate  of  magnesia  and  sulphate  of  xinc,  bat  are  deriTcd 
from  an  oblique  rhombic  prism. 

The  metals  longest  known  and  generally  received  are  41 
in  number,  and  are  elementary  bodies.  Daring  the  last 
ten  or  twelye  years  8  new  opes  are  mentioned,  viz.,  Lan- 
tanam,  Didymium,  Erbium,  Terbium,  Noriam,  Niobioin, 
Pelopium,  and  Ruthenium. 

Metals  are  generally  heavy,  opaque,  good  condactors  of 
heat  and  electricity ;  have  a  metallic  lustre ;  some  of  them 
are  very  malleable  and  ductile.  They  are  mostly  positiTe 
electrics,  and  appear  at  the  negative  pole. 

They  dififer  in  the  products  when  combined  with  oxygen : 
thus,  by  combining  with  oxvgen,  they  form  oxides,  acids, 
alkalies,  alkaline  earths,  and  earths.  The  metallic  bases  of 
the  alkalies  are  three  :  potassium,  sodium,  and  lithium. 

Potassium  may  be  obtained  by  heating  to  whiteness 
fused  potash  with  iron  filings  in  a  gun-barrel.  At  this 
temperature  the  iron  filings  acquire  the  greatest  affinity 
for  oxygen,  and  attract  it,  potassium  flies  ofi*  in  a  state  of 
vapour,  and  is  condensed  in  a  cool  recei?er  containing 
naphtha.  Some  chemists  employ  carbonate  of  potash,  iron 
filings,  and  charcoal,  which  is  a  less  expensive  process,  but 
the  potassium  obtained  is  not  quite  so  pure. 

Properties, — Solid  at  ordinary  temperatures;  quite 
liquid  at  150°;  brittle  when  cooled  to  32°;  lustre  some- 
what silvery  ;  sp.  gr.  '865  ;  a  good  conductor  of  heat  and 
electricity.  Thrown  into  water,  on  which  it  floats,  the 
water  is  decomposed,  oxygen  unites  with  the  metal,  and 
hydrogen  is  liberated,  and  takes  fire  with  a  portion  of 
potasMum.  The  combustion  is  either  caused  by  the  best 
evolved  in  consequence  of  the  oxygen  combining  with  the 
potassium,  or  from  the  potassuretted  hydrogen  being  so 
inflammable  as  to  take  fire  in  contact  with  the  atmosphere. 
This  metal  must  be  kept  from  contact  with  oxygen,  as  in 
naphtha,  or  in  a  bottle  hermetically  sealed.  Equiv.  39. 
Symbol,  K  (Kalium).  ^ 

Potassium   combines   with  oxygen  in  two  proportions, 
forming  potash  and  the  peroxide  of  potassium.     The  latter 
IS  soon  decomposed  after  its  formation,  being  resolfed  inU 
protoxide  and  oxygen. 

The  salts  of  potash  on  a  platinum  wire  give  a  purple 
colour  to  flame.  o         r    r 
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Sodiun  mity  be  procured  from  soda  by  a  process  aimilar 
to  that  for  obtaining  potassium.  It  has  a  considerable 
resemblance  to  potassiuni,  but  is  rather  heavier;  sp.  gr. 
'972.  Its  actiou  upon  water  is  very  powerful,  but  there  is 
no  flame  produced.  If  gum,  however,  be  added  to  the 
water,  light  is  frequently  emitted.  This  metal  unites 
withoiygeD  in  two  proportions,  furming  soda,  and  per- 
oxide of  sodium.     Bqair.  23.     Symbol,  Na  (Natrium). 

The  salts  of  soda  give  a  yellow  colour  to  flame. 

Soda  may  be  known  from  potash  by  giving  no  precipi' 
tate  with  tutaric  acid,  perchloric  acid,  and  bichloride  of 
platinum,  each  of  which  throws  down  precipitates  with 
potash. 

Lithium,  the  metallic  base  of  lithia,  was  flrst  separated 
from  oiygen,  by  Sir  H.  Davy.  It  has  a  powerful  affinity 
for  oxygen,  which  is  an  obstacle  to  the  ready  examinntioa 
of  Jta  qualities.  Its  equivalent  is  6'5.  It  unites  with 
oxygen  in  only  one  proportion.  It  is  considered  by  some 
to  be  lighter  than  potassium,  its  sp.  gr.  being  only  '600. 

Lithia  exists  in  the  minerals  named  petalite,  spodu- 
niene,  lepidolite,  and  lithioa  mica.  Its  properties  are 
closely  allied  to  those  of  sodA  and  potash.  Its  neutralizing 
power  ie  greater,  and  it  forms  less  soluble  compounds  with 
pho*phonc  and  carbonic  acid,  Its  salts  impart  a  red  colour 
to  flame  on  a  platinum  wire  before  the  blowpipe. 

Barium  is  the  base  of  baryta ;  the  salts  of  this  metal  are 
exceedingly  heavy,  and  have  obtained  their  name  from 
tliat  circumstance.  Baryta  is  usually  found  in  combination 
with  carbonic  and  sulphuric  acids,  for  which  it  has  k 
strong  sffiuity.  The  soluble  salts  of  baryta  are  very  potson- 
ons.  There  are  two  oxides  of  this  metal.  Equiv.  G8'S. 
Symbol,  Ba. 

Strontivm  is  the  basis  of  strontia,  which  very  closely 
resembles  baryta.  It  exists  naturally  as  a  carbonate  and 
sulphate  ;  the  latter  is  often  accompanied  by  free  sulphur. 
Its  salts  are  very  heavy,  and  give  a  red  colour  to  ^me  i 
there  are  two  oxides  of  this  metal. .  Equiv.  43'8.  Symbol, 
Sr. 

Calcium,  the  metallic  base  of  lime,  unites  with  oxygen 
in  two  proportion?,  forming  common  hydreted  protoxide 
of  lime,  also  known  aa  unslacked  lime,  and  peroxide  of 
calcium.    Equiv.  29.     Lime  has  very  similar  affinities  to 
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baryta  and  Rtrontia,  but  forms  a  more  foloble  eomponnd 
with  sulphuric  acid.  The  most  insoluble  salt  is  formed  by 
uniting  it  with  oxalic  acid.  Another  curious  fact  is,  that 
lime  is  more  soluble  in  cold  than  in  hot  water.  Lime 
exists  most  abundantly  in  the  form  of  carbonate  or 
sulphate. 

The  sulphate  requires  about  500  times  its  Tolame  of 
water  for  solution,  and  forms,  when  dissoWed,  a  very  ex- 
cellent test  for  oxalic  acid. 

The  carbonate  forms  marble,  lime-stone,  and  chalk. 

The  sulphate  exists  in  the  state  of  gypsum,  alabaster, 
and,  artificially  prepared,  constitutes  plaster  of  Paris. 

Magnesium  was  discovered  by  Sir  H.  Dayy,  by  means  of 
galvanism,  and  has  since  been  prepared  more  largely  by 
the  action  of  potassium  upon  the  chloride  of  magnesium. 
This  metal  is  at  present  known  only  to  combine  with 
oxygen  in  one  proportion.  Equiv.  12.  Magnesia  exists 
naturally  combined  with  carbonic  acid,  and  sparingly  as  a 
hydrate  of  magnesia,  and  in  sea-water  with  chlorine  and 
sulphuric  acid.  It  is  distinguished  from  the  other  alkaline  || 
earths,  by  forming  a  soluble  compound  with  sulphuric 
acid.  It  exists  naturally  and  abundantly  as  a  carbonate  in 
magnesian  limestone. 

Aluminium  is  the  metallic  base  of  alumina,  which  is  the 
chief  proximate  principle  of  most  clays.  It  is  therefore  a 
constituent  of  various  kinds  of  pottery,  in  combination 
with  a  small  portion  of  water.  The  ruby  and  sapphire  are 
almost  entirely  composed  of  alumina.  Equi?.  137. 
Symbol,  Al.  This  metal  has  a  brilliant  lustre,  of  a  tin- 
white  colour,  and  does  not  tarnish  by  exposure  to  the  air. 
It  has  been  used  for  many  ornamental  purposes. 

Glucinium^  alias  Beri/f/ium,  is  found  oxidized  in  the 
beryl,  euclase,  and  emerald.   Equiv.  14'1.  Symbol,  G  or  Be. 

Yttrium  exists  in  the  mineral  called  Yttria,  found  at 
Ytterby,  in  Sweden.     Equiv.  32  2.     Symbol,  Y. 

Thorinum  is  the  metallic  base  of  the  mineral  called 
thorite.     Equiv.  about  59*6.     Symbol,  Th. 

Zirconium  is  found  in  the  jargon  or  zircon  of  Ceylon, 
and  in  the  hyacinth.     Equiv.  33*6.     Symbol,  Zr. 

Manganese  i.s  always  found  oxidized,  from  its  atrong 
affinity  for  oxygen.  Its  compounds  with  oxygen  were 
atated  to  be  three,  but  now  are  said  to  amount  to  no  lees 
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than  seyen.  They  are  the  protoxide,  sesquioxide,  peroxide^ 
red  oxide,  varfacite,  maDganic,  and  permanganic  acids. 


Protoxide 

MnO 

Eqniv. 

36 

Sesqoioxide 

Mn,0 

tt 

80 

Peroxide 

MnO, 

t$ 

44 

Red  oxide 

Mnfi^ 

tf 

116 

Vanracite 

Mn^O^ 

fi 

168 

Manganic  acid 

MnO, 

tt 

52 

Permanganic  acid 

Mii,0, 

tt 

112 

The  protoxide  is  of  a  green  colour,  and  enters  into  most 
of  the  salts  of  manganese,  the  sesquioxide  is  brownish,  and 
the  peroxide  black.  Manganic  acid,  with  potash,  forms 
that  singular  substance  named  chameleon  mineral,  which 
affords  a  variety  of  colours  by  its  solution  in  water.  Equiy. 
of  manganese,  28.     Symbol,  Mn. 

.  Iron  is  a  very  hard  tenacious  metal ;  it  requires  more 
heat  in  melting  than  gold  or  silver ;  is  capable  of  being 
welded ;  is  attracted  by  the  magnet,  may  be  rendered 
magnetic,  which  property  belongs  only  to  this  metal,  nickel, 
and  cobalt.  Iron  exists  naturally  combined  with  oxygen 
or  snlphur,  forming  iron  pyrites,  red  and  black  oxide  of 
iron ;  in  other  forms  it  is  found  more  sparingly.  The 
oxygen  is  removed  from  the  ore  by  carbonaceoas  substances 
and  heat,  or  more  rapidly  by  passing  hydrogen  gas  over  it 
in  a  porcelain  tube.     Equiv.  28.     Symbol,  Fe. 

The  oxides  of  iron  are  two,  and  according  to  some 
chemists  four ;  the  protoxide  is  doubtful  as  to  its  colour, 
it  exists  in  the  sulphate  of  iron,  which  throws  down  a  white 
precipitate  when  pure  potash  is  added ;  but  in  this,  water 
18  present.  The  peroxide  or  sesquioxide  is  of  a  red-brown 
colour,  existing  naturally  as  hoematite  iron.  From  both 
the  oxides  of  iron  we  have  a  perfect  series  of  salts,  almost 
equally  stable,  but  the  salts  of  the  protoxide  are  by  far  the 
most  active  as  medicines,  and  may  be  considered  as  the 
proto-salts  of  the  base. 

Besides  these  two  we  find  a  third  oxide,  incapable  of 
forming  salts  and  frequently  magnetic.  It  is  called  the 
black  oxide,  and  is  supposed  to  be  a  mixture  of  protoxide 
with  peroxide.  A  fourth  compound  is  now  described,  viz., 
ferric  acid,  containing  FeO^.  Iron  unites  with  sulphur  in 
several  proportions.  The  compounds  are  the  tetrasulphnret, 
disulphuret,   protosulphuret,  sesquisulpbaret,  and  bisul- 
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pharet,  the  last  of  which  is  the  common  iron  pjritet  of 
miDeralogists.  There  are  three  compounds  of  iron  vith 
carbon,  tiz.,  plumbago,  cast  iron,  and  steel.  In  the  first, 
a  natural  product,  the  iron  amounts  to  from  5  to  10  per 
cent. ;  in  cast  iron  the  carbon  amounts  to  from  3  to  5 ; 
and  in  steel  from  1*25  to  1*75  per  cent.  The  rust  on  iroa 
railings  is  usually  a  mixture  of  peroxide  of  iron,  carbonate 
of  iron,  and  ammonia. 

Zinc  is  found  naturally  as  a  carbonate  named  calamine, 
or  sulphuret  named  blende.  This  metal  is  commonly  called 
spelter.  It  is  sublimed  at  a  white  heat,  and.  if  in  contact 
with  the  air,  attracts  oxygen,  and  forms  with  it,  if  received 
on  a  plate  placed  over  it,  the  well  known  philosopher's  wool. 
The  oxides  of  zinc  are  supposed  to  be  two,  the  protoxide 
and  peroxide.  Zinc  melts  at  about  773.  Eqm?.  32*6. 
Symbol,  Zn. 

Cadmium  exists  only  in  sparing  quantities,  and  is  found 
principally  in  the  ores  of  zinc.  In  its  pure  state  it  resem- 
bles tin,  but  is  harder  and  more  tenacious.  It  is  easily 
distinguished  from  tin  by  its  ready  Tolatility.  Equir. 
56.  There  is  only  one  known  oxide.  The  sulphuret  of 
cadmium,  obtained  by  passing  hydrosulphuric  add  through 
a  solution  of  the  salts  of  cadmium,  has  a  yellowish-orange 
colour,  which  might  be  mistaken  for  arsenic.  It  is  distin- 
guished readily  from  sulphuret  of  arsenicum  by  being 
insoluble  in  pure  potash.  It  has  an  oxide,  which  forms  a 
series  of  salts. 

Tin  exists  naturally  in  combination  with  oxygen,  and  is 
most  abundant  in  Cornwall.  The  metal  is  obtained  from 
it  in  the  forms  of  block  and  grain  tin.  The  oxides  of  tin 
are  the  protoxide,  sesquioxide,  and  peroxide.  Tin  melts 
at  442^.  This  metal,  with  lead,  forms  solder;  and  with 
antimony,  copper,  and  bismuth,  the  best  pewter.  Equir. 
58.     Symbol,  Sn. 

Cobalt  is  found  associated  with  arsenic,  forming  arsenical 
cobalt.  The  arsenic  is  removable  by  heat,  and  oxide  of 
cobalt  or  zafTre  remains.  This,  heated  with  sand  and  pot- 
ash, produces  smalt.  The  chloride  of  cobalt  is  used  under 
the  name  of  sympathetic  ink.  Combined  with  water,  it 
is  almost  colourless ;  but  deprived  of  it,  turns  blue ;  and 

freen  if  a  little  iron  or  nickel  be  present.     Eqoif.  29*5. 
ymboly  Co, 
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Nickel  is  not  a  very  abundant  metal ;  it  is  a  constituent 
of  meteoric  iron,  and  is  found  associated  with  copper, 
arsenic,  cobalt,  iron,  and  sulphur.  It  has,  when  pure,  a 
white  colour,  nearly  resembling  silver;  combines  with 
oxygen  in  two  proportions.  EquiT.^9'6.  Symbol,  Ni. 
Most  of  the  salts  of  nickel  are  of  a  green  colour.  The 
great  use  of  nickel  in  the  present  day  is  for  the  formation 
of  a  white  alloy  called  german  silver.  In  this,  although 
the  nickel  forms  only  one  fifth  of  the  whole,  it  is  sufficient 
to  give  a  silvery  lustre  to  the  mass.  The  other  ingredients 
are,  copper,  which  forms  one  half,  and  zinc,  which  forms 
the  remaining  three  tenths  of  the  compound. 

Arsenic  is  sometimes  found  native,  but  most  commonly 
associated  with  cobalt  and  iron,  occasionally  with  sulphur, 
forming  the  yellow  arsenic,  or  orpiment,  and  realgar.  It 
is  particularly  known   by  its  volatility,   and   the  phos* 

Ehuretted  or  alliaceous  odour  which  it  gives  out  when 
eated  in  contact  with  the  air.  Equiv.  75.  Symbol,  As. 
It  combines  with  oxygen  in  two  proportions,  forming 
arsenious  and  arsenic  acids.  The  sulphurets  of  arsenicum 
are  three :  the  bisulphuret  is  red,  and  is  named  realgar ; 
the  tersulphuret  or  orpiment  is  yellow ;  and  the  pentasul- 
phuret  is  yellow  also.     They  are  all  poisonous. 

Chromium  exists  naturally  in  the  form  of  dichromate  of 
lead  and  chromate  of  iron,  in  which  oxide  of  chromium  is 
mixed  with  oxide  of  iron.  From  this  ore  it  is  usually  ob- 
tained. Equiv.  26*7.  Symbol,  Cr.  It  unites  with  oxygen 
in  four  proportions,  forming  oxide  of  chromium,  sesqui- 
oxide,  deutoxide,  and  chromic  acid.  The  latter  is  in- 
teresting, from  forming  a  very  good  test  of  the  presence  of 
lead,  yielding  with  it  a  yellow  insoluble  precipitate. 

Vanadium  exists  in  an  iron  ore  of  Sweden,  and  in  the 
yanadiate  of  lead,  which  is  found  in  Scotland ;  with  oxygen 
it  forms  a  protoxide,  binoxide,  and  vanadic  acid.  Equiv. 
68-6.     Symbol,  V. 

Molybdenum  is  found  mostly  as  a  sulphuret,  resembling 
plumbago,  also  as  a  molybdate  of  lead ;  with  oxygen,  it 
forms  two  oxides  and  an  acid.     Equiv.  48.     Symbol,  Mo. 

Tungeten  occurs  as  a  tungstate  of  iron,  manganese,  or 
lime.  In  its  pure  state  it  is  very  heavy,  and  almost  as 
hard  as  steel ;  with  oxygen  it  forms  a  sesquioxide,  binox- 


426  CBIMICAL  KOTtS. 

ide,  and  tangtiic  acid.     Eqmir.  92.    8ymM,  W  (Wolfra- 
miom). 

dAmmbium,  alfo  known  as  Tantalmm^  discoTered  is 
recently  at  1801,  is  met  with  in  minerals,  named  tantalite 
and  yttrotantalite.  It  forms,  with  ozjgen,  an  oxide  and 
colombic  acid.  Eqaiv.  184.  Symbol,  Cm,  er  accordio^ 
to  some,  T  (Tantalum). 

Antimony  is  found  plentifully  combined  with  sulphar, 
most  frequently  in  acicular  crystaU.  It  unites  with  oxygen 
in  three  proportions,  forming  teroxide,  antimonious  and 
aotimonic  acids.     Equiy.  129.     Symbol,  8b. 

Uranivm  is  found  in  the  mineral  named  pitchUende* 
and  the  beautiful  substance  named  uranite.  It  forms  three 
compounds  with  oxygen,  vis.,  the  protoxide,  dentoxide, 
and  peroxide,  which  are  much  nsed  as  colours  in  the 
manufacture  of  porcelain.     Equiv.  60.     Symbol,  U. 

Cerium  exists  in  cerite  and  allanite.  It  has  two  desrees 
of  oxidation.  It  is  of  no  particular  serfice  in  medicine  or 
the  arts.     Equiv.  46.     Symbol,  Cc. 

Bismuth  is  found  native,  or  combined  with  sulphur, 
arsenic,  and  oxygen.  It  unites  with  oxygen  in  two  pro- 
portions. The  ternitrate  of  bismuth  is  distinguished 
from  other  nitrates  by  water  in  large  quantity  decomposing 
it,  throwing  down  nitrate  of  4)ismuth.  Equi¥.  208. 
Symbol,  Bi.  Bismuth  melts  at  a  heat  of  only  500 
degrees,  and  hns  a  very  great  tendency  when  cooling  to 
run  into  crystals.  Its  colour  is  greenish-red,  not  umike 
dirty  copper. 

Titanium  is  met  with,  combined  with  iron,  in  the 
mineral  called  titnnite,  octaiiedrite,  or  anatase,  and  rutile^ 
with  oxygren  it  forms  an  oxide  and  an  add.  Equiy.  25. 
Symbol,  Ti. 

Tellurium  is  found  associated  with  silver,  lead,  and 
bismuth  ;  with  oxygen  it  forms  two  compounds,  tellorons 
and  telluric  acid.     Equiv.  64.     Symbol,  Te. 

Copper  is  found  native,  but  most  abundantly  oxidiied  or 
combined  with  sulphur,  under  the  name  of  copper  pyrites. 
There  are  tltree  oxides  of  copper,  according  to  tlie  latest 
chemical  researches.  The  dioxide  or  red  oxide,  the  Uadc 
or  protoxide,  aud  the  superoxide.  Copper  beaten  into 
leaves  takes  fire  wlien  immersed  in  chlorine.     It  ii  fi«* 
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quentlj  alloyed  vith  other  metals;  with  zinc  it  forms 
brass,  tomhae^  and  pinchbeck;  with  tin,  ffun-metal,  bronze, 
and  bell-meial;  it  is  also  alloyed  with  gold  and  silver  in 
the  coin  of  this  realm.  Eqiiiv.  317  Symbol,  Cu.  The 
salts  of  copper  contain  the  black  oxide. 

Copper  is  one  of  the  best  conductors  of  heat  and  elec- 
tricity known,  and  is  very  considerably  used  in  the  con- 
struction of  the  galvanic  battery.  Exposed  to  the  air  it 
becomes  gradually  covered  with  a  thin  coat  of  oxide,  which 
preserves  it  from  further  decay. 

Lead  is  a  very  abundant  natural  product,  most  commonly 
found  in  combination  with  sulphur,  under  the  name  of 
galena.  It  is  from  this  ore  that  nearly  all  the  lead  of 
commerce  is  obtained.  The  oxides  of  lead  are  generally 
described  as  four.  These  are  the  di-oxide,  protoxide, 
peroxide,  and  red  oxide. 

Dinoxide  or  suboxide.    Pb,0. 
Protoxide  or  massicot.     PbO. 
Red  lead.    Red  oxide.    Pb,04. 
Peroxide.    Brown  oxide.     PbO,. 

The  di-oxide  is  dark-greV,  nearly  black;  protoxide  is 
yellow,  and  is  known  by  the  name  of  massicot,  and, 
when  partially  fused,  fornM  litharge.  It  enters  into  the 
acetate  of  lead.  Red  lead  is  supposed  to  be  a  mixture  of 
the  proto  and  peroxide.  The  peroxide  of  lead  is  of  a  puce 
colour.  Lead,  alloyed  with  antimony,  is  used  for  printer^s 
types.    Equiv.  1037.     Symbol,  Pb. 

Mercury  is  seldom  found  uncombined ;  it  is  obtained 
from  cinnabar,  a  eulphuret  of  this  metal,  by  heating  it 
with  lime,  when  the  products  are  sulphuret  of  calcium, 
sulphate  of  lime,  and  metallic  mercury.  It  is  the  only 
metal  which  is  fluid  at  ordinary  temperatures.  Its  freezing 
point  is  about  40°  below  zero,  its  boiling  point  662^  but 
according  to  some  680^.  It  unites  with  oxygen  in  two 
proportions,  forming  the  black  protoxide,  and  red  peroxide ; 
with  tin  it  forms  an  amalgam  for  looking-glasses,  and  is 
used  with  gold  in  the  process  of  gilding.  Kquiv.  100,  or 
according  to  the  old  view,  202.  A  combination  of  mercury 
with  other  metals  forms  an  amalgam;  a  union  of  other 
metalf  without  mercury  is  named  an  alloy. 


428  CHSMICAL  XORS. 

Silver  b  found  nrntiTe  and  oombined  irith  some  otber 
meUlt.  It  is  most  commonly  extracted  from  the  salphmec, 
and  the  ores  of  lead  with  sUTer,  by  amalgamation  aad 
eapellatiooy  for  the  descriptioa  of  whidi  processes  it  vill 
be  Decessary  to  search  in  the  larger  works  on  chemistry. 
It  is  the  whitest  of  the  metals,  very  soft,  malleahie,  and 
doctile,  and  an  excellent  conductor  of  heat  and  electricity ; 
it  anites  with  oxygen  in  three  proportions,  forming  a  di- 
oxide, oxide,  and  superoxide.  The  oxide  alone  is  of  much 
interest.  This  oxide  has  a  brownish-black  colour.  Equir, 
108.     Symbol,  Ag. 

Gold  is  always  found  in  the  metallic  state,  but  sometimes 
associated  with  other  metals.  It  is  remarkable  for  its 
insolubility  in  pure  acids,  and  is  the  most  ductile  and 
malleable  of  metals.  It  is  presumed  to  combine  with 
oxygen  in  two  proportions,  forming  the  protoxide,  oxide, 
and  peroxide,  or  auric  acid.  Equiv.  197.  Symbol,  Aa 
(aurum).  The  chloride  of  gold  forms  a  beautiful  purple 
compound  with  the  proto-chloride  of  tin. 

Platinum^  like  gold,  is  only  known  to  exist  in  the 
metallic  form.  It  is  foand  in  Peru  and  the  Uralian 
mountain",  often  associated  with  other  metals.  It  is  the 
heariest  of  metals,  bears  the  strongest  heat  of  the  forge 
without  fusion,  and  is  not  acted  upon  by  any  pure  add.  It 
is  supposed  to  combine  with  oxygen  in  two  proportions, 
forming  the  protoxide  and  binoxide.  Equi?.  98*7. 
Symbol,  PI. 

Palladium^  Rhodium^  IridiuwHj  and  OnduMy  are  always 
found  in  company  with  platinum.  They  exist  only  in 
minute  quantity,  and  are  of  no  great  interest  to  the  medical 
man. 

The  more  recently  discovered  metals  are  not  as  yet 
clearly  described,  their  properties  being  very  difficult  to 
discover  owing  to  the  extremely  minute  quantity  in  which 
they  have  been  found.  Enough,  however,  is  known  to 
place  them  in  the  several  groups  already  alluded  to,  and 
which  will  be  found  preceding  the  description  of  the 
elementary  bodies. 
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ORGANIC  CHEMISTRY. 


Animal  and  vegetable  bodies  are  very  complicated  in 
their  Ptructure,  and  are  formed  by  a  series  of  compounds 
named  proximate  principle-^,  which  can  be  resolved  into  a 
small  number  of  simple  elements.  The  chief  elements  are 
four,  viz.,  oxygen,  hyiir(>gen,  carbon,  and  nitrogen ;  besides 
which  we  occasionally  find  phosphorus,  sulphur,  and  one 
or  two  others. 

Organic  bodies  are  very  liable  to  undergo  decomposition 
when  deprived  of  vitKlity  and  exposed  to  moisture  and 
air.  Vegetable  substances  are  composed  almost  entirely 
of  oxygen,  hydrogen,  and  carbon  ;  nitrogen  is  sometimes 
present,  but  in  small  quantity  :  so  that  when  decomposed 
by  natural  changes  they  afford  carbonic  oxide,  carbonic 
acid,  water,  carburetted  hydrogen,  and  in  a  few  instances 
ammonia. 

Organic  bodies  are  distinj^uished  also  by  the  difficulty, 
and  indeed  impossibility,  of  imitating  them  by  chemical 
art;  and  likewise  by  their  undergoing  complete  decompo- 
sition when  exposed  to  red  heat. 

Vegetables  contain  numerous  compounds,  called  proxi- 
mate principles,  such  as  resin,  gum,  &c.  Many  of  these 
proximate  principles,  again,  may  be  combined  in  a  juice  of 
the  plant,  as  in  opium,  and  may  exist  in  one  particular 
portion,  or  diffused  through  the  plant  generally.  The 
numerous  proximate  principles  are  found  to  contain  the 
same  elements,  b»it  in  various  proportions.  The  proceaa 
adopted  to  ascertain  the  proportion  of  elementary  particles 
is  called  ultimate  analysis.  To  effect  this  a  quantity  of 
vegetable  is  put  into  a  vessel  with  a  certain  quantity  of 
peroxide  of  copper,  and  a  sufficient  heat  is  applied   to 
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ignite  the  vegetable  substance.  The  relative  quantity  of 
carbon,  oxygen,  hydrogen,  or  nitrogen,  is  deihiced  from 
the  products.  The  reason  that  the  oxide  of  copper  is  used 
is,  tiiat  it  never  undergoes  spontaneous  change  when  ex- 
posed by  itself  to  the  greatest  heat,  but  that  it  readily 
parts  with  oxygen  to  any  organic  substance  with  which  it 
may  be  placed  in  contact.  This  is  one  of  the  most  diffi- 
cult processes  in  chemical  manipulations,  and  is  very 
elaborately  described  in  Fownes*s  valuable  work  on 
chemistry. 

Vegetable  substances  admit  of  a  classification,  according 
to  the  relative  quantity  of  oxygen  and  hydrogen  contained 
in  them.  If  the  oxygen  to  the  hydrogen  exists  in  a  greater 
quantity  than  is  sufficient  to  form  water,  the  substance  is 
generally  acid ;  if  the  hydrogen  predominates  over  the 
oxygen,  the  substance  is  oily  or  resinous ;  if  they  exist  in 
the  proportions  to  form  water,  the  substance  is  not  acid, 
oily  or  resinous,  but  forms  sugar,  gum,  starch,  &c. 

The  vegetable  acids  contain  oxygen,  hydrogen,  and 
carbon,  excepting  only  oxalic  acid.  Many  of  these  exist 
in  plants  ready  formed ;  some  are  products  of  the  fermen- 
tative or  other  changes. 

Acetic  acid  is  found  in  plants  ready  formed,  in  combina- 
tion with  lime  or  potash,  but  is  commonly  produced  by 
acetous  fermentation ;  it  is  also  procured  by  the  destruc- 
tive distillation  of  vegetable  matter. 

This  acid  combines  with  numerous  bases,  forming 
acetates,  which  are  soluble  either  in  cold  or  hot  water. 

Composition  of  this  acid,  according  to  Prout, 

C,H,0,. 

Oxalic  acid  is  found  ready  formed  in  the  oxalis  aceto- 
•ella,  rumex  acetosa,  rhubarb,  tendrils  of  the  grape,  &c. 

For  commercial  purposes  it  is  prepared  artificially,  by 
the  action  of  nitric  acid  on  sugar.  The  nitric  acid  appears 
to  abstract  all  the  hydrogen  from  the  sugar,  substituting 
the  same  number  of  equivalents  of  oxygen,  leaving  the 
elements  of  tlie  sugar  in  the  proportions  to  form  oxalic 
acid,  which  is  equal  in  weight  to  half  the  sugar  employed. 
This  acid  is  also  generated  by  the  action  of  nitric  acid  upon 
many  other  organic  substances,  aa  gum,  atarch,  &c.  The 
crystallised  acid  contains  three  eqoivalenta  of  water. 
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Cawtpotitiom : 

3  oxygen, 
2  carbon, 

Sjmbol,C,0,. 

Or  it  may  be  conaidered  as  a  compoond  of  carbonic  add 
and  carbonic  oxide.  By  some  chemists  it  ia  designated  t 
carbonate  of  the  protoxide  of  carbon,  ita  moat  modem 
name  is  hypocarbonic  acid.  Some  of  the  salts  of  oxaKe 
acid  are  insoluble,  others  of  very  sparing  solubility  in 
water. 

Tartaric  acid  exists  in  the  grape-jaice,  and  is  readily 
obtained  from  the  tartar  of  wine-casks  after  it  is  purified, 
by  the  process  recommended  in  the  London  Pharmacopoeia. 
This  acid  is  distinguished  by  its  great  affinity  for  potash, 
which  it  partly  abstracts  from  every  other  acid,  and  by  iti 
disposition  to  form  double  salts. 

Composition  of  crystallized  tartsric  acid  : 

2  hydrogen, 
5  oxygen, 

4  carbon, 
1  water. 

In  the  present  day  tartaric  acid  is  considered  to  be 
bibasic,  and  in  consequence  its  equivalent  has  been  doubled. 
In  the  new  point  of  view  its  symbol  would  be  Cg,  H4, 
0|Q+2  HO.  The  tartrates  of  potash,  soda  and  ammonia, 
are  more  or  less  soluble ;  but  the  tartrates  of  lime,  bsryta, 
strontia,  and  magnesia  are  insoluble.  Of  the  bitartrate  of 
potash  but  five  grains  are  soluble  in  one  ounce  of  water. 

Citric  acid  is  obtained  in  greatest  purity  and  quantity 
from  the  juice  of  the  lime  and  lemon,  by  the  processes 
ordered  in  Pharmacopoeias.  Dissolved  in  water  it  ia  liable 
to  be  decomposed  by  keeping.  Its  salts  are  called  citrates, 
amongst  which  the  citrate  of  lime  is  rery  insoluble,  that  of 
potash  is  very  soluble. 

Composition : 

5  hydrogen, 

11  oxygen, 

12  carbon, 

3  water. 

This  acid  is  tribasic,  and  consequently  forma  a  sories  of 
iilts  somewhat  resembling  those  of  phoaphoiic  acid. 
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Malic  acid  is  found  in  many  acid  fruits,  in  combination 
with  citric  and  tartaric  acid,  as  in  tamarinds.  It  is  con- 
tained in  apples,  and  almost  uncombined  in  the  fruit  of 
the  Sorbus  aucuparia,  the  wild  service  tree.  It  may  like- 
wise be  procured  from  the  juice  of  green  rhubarb,  and  by 
the  action  of  nitric  acid  on  sugar.  It  is  obtained  from  the 
iuice  of  the  wild  service-tree  berries  by  adding  acetate  of 
lead,  and  subsequently  sulphuric  acid,  or  hydro-sulphuric 
acid,  by  which  the  malic  acid  is  set  ftree. 

The  salts  of  this  acid  are  generally  soluble  in  water. 

Composition: 

4  hydrogen, 
8  oxygen, 

8  carbon, 
2  water. 

This  acid,  like  tartaric,  is  bi  basic. 

Benzoic  acid  exists  in  benzoin,  and  in  most  of  the  bal- 
sams, in  combination  with  resin.  It  may  be  obtained 
either  by  the  application  of  heat,  or  by  boiling  benzoin  in 
water,  with  carbonate  of  lime  or  potash.  The  benzoate  is 
then  decomposed  by  hydrochloric  acid,  and  benzoic  acid 
separated. 

Componiion : 

5  hfdrogen, 
8  oxygen, 

14  carbon, 
1  water. 

This  acid  is  remarkable  from  the  great  amount  of  carbon 
that  it  contains,  as  well  as  from  its  peculiar  taste  and 
aromatic  odour.  It  is  almost  insoluble  in  cold  water,  it  is 
dissolved  with  a  little  difficulty  in  boiling  water,  but  it  is 
fireely  soluble  in  alcohol. 

Gallic  acid  is  foand  in  many  yegetables,  and  generally 
associated  with  tannin.  It  is  obtained  in  greatest  quantity 
from  the  ga'l-nut,  but  in  a  pure  state  with  much  difficulty. 
To  procure  it,  an  infusion  of  gall-nuts  is  to  be  made^  and 
allowed  to  stand  for  several  days,  during  whicb  period 
oryatals  of  gallic  add  are  deposited.  It  is  subsequently 
deooloriaed  by  the  assistance  of  cfaarcoaL  Pure  gaiHkaeia 
vtqabea  109  parts  of  cold  water  for  aolution.    Tkis  acidii 

19 
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known  by  ita  forming  a  blue  colour  with  the  persalts  of 
iron,  and  by  forming  insoluble  compounds  with  metallic 
oxides ;  it  is  distinguished  from  tannic  acid  by  not  forming 
a  precipitate  with  gelatine.  Its  composition,  according  to 
Fownes,  is — 

H^  OC,  4-  2H0 ;  or,  H,  0,  C, ; 

and  this  forms  crystals  with  one  equivalent  of  water. 

Gallic  acid  is  formed  by  the  spontaneous  decomposition 
of  tannic  acid  under  the  action  of  water  and  atmospheric 
air.  In  this  case  oxygen  is  absorbed,  and  converts  a  portion 
of  the  carbon  and  hydrogen  into  carbonic  acid  and  water ; 
the  former  of  which  escapes,  whilst  the  latter  (2  equiv.) 
unites  with  the  gallic  acid,  of  which  two  equivalents  are 
formed. 

Tannic  acid  or  Tannin  is  the  principle  which  gives 
astringency  to  most  vegetable  substances,  in  which  it  gene- 
rally exists  with  gallic  acid.  It  is  contained  in  large  quantity 
in  gall-nuts,  kino  catechu,  and  oak-bark.  Pure  tannic 
acid  is  colourless,  but  is  procured  in  that  state  with  much 
difficulty.  It  is  soluble  in  water,  ether,  and  warm  alcohol, 
acquiring  a  yellow  or  brown  colour  when  exposed  to  the  air. 
It  is  chiefly  known  by  its  effects  on  the  salts  of  iron  and 
gelatine;  with  the  former  it  forms  a  dark  black  compoond, 
which,  with  gallate  of  iron,  forms  the  colour  of  ink ;  with 
the  latter  it  forms  tanno-gelatine,  the  basis  of  leather.  An 
artificial  tannin  may  be  obtained  by  the  action  of  nitric  acid 
on  charcoal,  and  some  bituminous  substances ;  also  by  the 
action  of  sulphuric  acid  on  resin,  camphor,  &c. 

The  supposed  composition  is — 

CisH^Op-f  3H0. 


VEGETABLE  ALKALIES. 

The  vegetable  alkalies,  or  alkaloids,  as  some  chemists 
call  them,  are  the  active  principles  of  many  vegetables,  and 
are  composed  of  oxygen,  hydrogen,  nitrogen,  and  carbon. 
They  exist  in  combination  with  some  acid  which  gives  them 
•olubility,  for  in  the  pure  state  they  are  almost  insolable  in 
water,  sparingly  soluble  in  cold  alcohol,  bat  freely  aolable 
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in  boiling  alcohol.  They  are  all  decomposed  by  great  beat, 
and  ammonia  Ib  one  of  the  products. 

Morphia. — ^Tbis  alkaline  principle  of  opium,  in  whicb  it 
exists  in  combination  with  meconic  acid,  codeia,  narcotine, 
resin,  &c.,  may  be  procured  by  the  process  given  with  the 
decompositions  (p.  32). 

Coj/^poniian : 

35  carbon, 
20  hydrogen, 

6  oxygen, 

1  nitrogen. 

Morphia,  from  its  insolubility,  has  very  little  action 
on  the  system ;  but  with  acetic,  hydrochloric,  sulphuric, 
citricy  and  other  acids,  it  forms  very  soluble  and  energetic 
compounds. 

Codeia,  another  alkaline  constituent  of  opium,  closely 
resembles  morphia.  If  ammonia  be  added  to  the  mixed 
hydrochlorates,  morphia  will  be  precipitated  and  codeia 
will  remain  in  solution.  Codeia  is  distinguished  from 
morphia  by  its  greater  solubility  in  water,  and  by  not  being 
reddened  by  nitric  acid.  In  composition  it  differs  from 
morphia  in  containing  one  atom  less  oxygen. 

Meconic  acid  is  most  readily  procured  by  adding  to  a 
solution  of  opium  acetate  of  lead  or  baryta,  which  causes 
a  precipitate  of  meconate  of  lead  or  baryta.  This  meconate, 
treated  with  sulphuric  acid  or  hydrosulphuric  acid,  will 
afford  free  meconic  acid. 

Narcotine  may  be  easily  obtained  by  digesting  an  aqueous 
extract  or  solution  of  opium  fh  sulphuric  ether,  which  dis- 
solves the  narcotine,  and  leaves  the  meconate  of  morphia ; 
by  evaporation  narcotine  is  left  in  white  crystals. 

Composition  : 

48  carbon, 
24  hydrogen, 
1  nitrogen, 
15  oxygeo. 

Narcotine  is  soluble  in  oil,  alcohol,  and  ether ;  insoluble 
in  cold  water,  but  sparingly  soluble  in  hot  water ;  acids 
render  it  soluble,  and  this  appears  to  be  effected  by  free 
meconic  acid  in  opium.  It  does  not  possess  alkaline 
pn^erties. 
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Quinine  at  qttimm^  tlie  aHuBae  bue  of  6k  ^ndiOBi 
cordifoliA,  maj  be  procured  bj  disfstiii^  the  bnk  in  my 
dilute  salphuric  tdd ;  wben  fime  it  added  to  the  solatioo, 
a  sulphate  of  lime  is  formed,  and  tbe  qoina  ia  precipitated. 
The  precipitate  is  thea  to  be  washed  with  eold  a]coh<d,  to 
remore  coloaring  matter,  and  aftenrarda  tmted  witii 
boiling  alcohol,  which,  on  cooling  and  ermmitioii,  leafei 
the  quinine  in  a  wbite  flocculent  state.  Its  compositioo 
is — 

20carboa, 

12  hTdrogea, 
1  nxtragoi, 

Cinehonia  closelj  resembles  quina  in  its  properties;  it 
is  but  slightlj  soluble  in  water,  freelj  in  alcohol,  aad 
forms  a  series  of  salts  with  acids.     Its  compoaitioii  is — 

20  carbon, 
12  bTdro^B. 

1  nitrogea, 

1  oiygca. 

Strycbnia  is  found  in  tbe  nox  vomica  and  in  tbe  St 
IffnatiuB  bean,  associated  with  igasnric  acid.  It  maj  be 
obtained  by  digesting  the  nnx  vomica  in  anlpburie  add, 
and  treating  afterwards  with  lime:  atrjchnia  and  bnidi 
are  both  thrown  down,  and  the  latter  is  aepcrated  firom  tbe 
former  bj  washing  with  cold  alcohol,  in  which  it  is  freelj 
soluble. 

The  composition  of  strycbnia  is — 

Of  brucia — 

C44  H^  Hj  Of 

Veratria  is  obtained  from  ^  sabadilla,  in  a  aimilar  way 
to  strychnia ;  its  exact  composition  is  nnknuim. 

Colchicia,  the  alkaloid  that  gives  its  pecoliar  properties 
to  the  colcbicum,  has  been  isolated,  but  its  enct  eompo- 
■ition  is  unknown. 

Conia  is  obtained  from  tbe  coniam,  and  niooAw  fnmi 
the  tobacco,  of  which  they  are  the  actifo  princqta.  Both 
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we  oily  in  appMnince,  and  are  very  poisonons.    With 
acids  they  Ainn  crystalliiabla  salU.  Their  compoution  ia — 


The  fblloving  alkaloids  are  also  kaovn,  but  tbdr  trae 
eomposiUoa  is  not  yet  ascertained : 

Aeon  iiiae,  the  setite  principle  of  Aconite, 

AtiopiDe  „  „  Bcllsdonns, 

Cnririna  „  „  The  Woonra  poiMii, 

Del  phi  nine  „  „  Stiphiugtii, 

Dniurine  „  „  Strun'oniam, 

Emetine  „  „  Ipeocaiahi, 

HfMiTsmia  „  „  HjoKjtmM, 

Solinine  „  ,,  DolcsuMtrs. 

To  these  may  be  added  the  following,  which  are  analo- 
gooa  in  properties,  though  not  strictly  vegetable  alkalies  : 

Aspingine,  obttined  from  the  Aipan^i         .  C,  H,  N,  0) 

CalTfine  or  iheine  „     „  Coflte,  tea,  Bm.  C,  H,  N,  0, 

PicTotoiine  „     „  Coccului  Indien*  C„H,  0, 

Theobromine  „      „  Cacio  .  C„  H,  N,  0^ 

And  sereral  others — sach  as  gentianine.  claterine,  daph- 
nine,  pipeline,  and  beheerine ;  of  which  the  composition 
is  not  yet  satisfactorily  known. 

Oiit  are  liquids  having  an  nnctoons  feel ;  insoluble  in 
water,  and  inflammable,  tlie  chief  products  of  their  com- 
bostion  being  carbonic  acid  and  water.  They  are  com- 
pounds of  oxygen,  hydrogen,  and  carbon,  and  msy  be 
divided  into  fixed  and  volatile. 

The  Jtxed  oils  are  prncnred  from  the  seeds  of  plants,  or 
the  pulpy  covering,  as  in  the  olive,  by  pressare,  in  the  case 
of  the  vegetable  oils,  or  from  the  fat-celli  of  animals  by 
beat.  They  vary  much  in  solidity;  are  all  lighter  than 
water;  do  not  possess  moch  colour;  leave  a  greasy  stain 
on  paper ;  are  volatilised  with  great  difficulty,  requiring  a 
temperature  of  6U0°  for  ebulhtion,  and  are  even  then  par- 
tially decomposed ;  exposed  to  the  air  thej  absorb  oiyges, 
become  nmcid,  and  acquire  a  property  of  drying  j  hence 
thej  are  used  for  paint  and  varnishes ;  with  oxide  of  lead 
they  form  plasters,  and  with  the  alkalies  they  form  soaps. 
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Vegetable  oils  are  found  to  contain  two  proximate  prin- 
ciples, named  margarine  and  oleine:  the  former  is  the 
more  solid  portion;  the  oleine  is  the  most  fluid  part 
Animal  oils,  in  addition,  contain  a  third  principle,  odled 
stearine,  which  is  still  more  solid  than  margarine.  When 
an  alkali  is  added  to  the  oils,  it  is  considered  bj  CheTreol, 
and  chemists  generally,  that  these  proximate  principles  are 
decomposed,  and  resoUed  into  glycerine,  and  margaric, 
stearic,  and  oleic  acids,  which  latter  combine  with  the 
alkali,  and  glycerine  remains  liquid.  Such  is  the  theory 
of  the  formation  of  wap. 

The  composition  of  these  substances  is  as  follows  : 

Stearic  icid  .  Ctt  Hm  O,,  2  HO 

Margaric  add  C,^  H^  O,  *  HO 

Oleic  acid  .  .        ,  C^^  H^  O4  *  HO 

Glycerine  .  .        .  C^  Hg  O^. 

In  the  palm  oil  exists  a  peculiar  acid,  called  the  palmitic ; 
in  the  cocoa-nut  oil  cocinic  acid ;  and  in  the  expressed  oil 
of  the  nutmeg  myristic  acid.  They  all  closely  resemble 
margaric  acid  in  composition  and  properties,  and  their 
composition  ' 


Palmitic  acid  C„  H,|  O, 

Cocinic  acid  .        C„  H^  O, 

Myristic  acid        .        C^  H„  O,. 

Succinic  acid  is  the  peculiar  acid  procured  from  the  dis- 
tillation of  amber.  It  is  soluble  in  water  and  alcohol.  Its 
composition  is — 

C4  H,  O,. 

In  butter  are  contained  four  acids — the  butyric,  caproic, 
caprylic,  and  capric ;  the  first,  alone,  is  of  importance.  Its 
formula  is — 

C.  H^  0,  •  HO. 

In  the  bile  is  found  a  peculiar  fatty  substance,  ekole*- 
ferine,  which  forms  the  great  mass  of  biliary  calculi.  It 
is  insoluble  in  water,  soluble  in  alcohol  and  ether ;  at  280 
it  melts.  It  is  procured  by  heating  powdered  gall-stonea 
in  strong  alcohol,  and  leaving  it  to  crystallize  aa  the  solution 
ooob.     Its  composition  is — 
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The  active  principle  of  the  Spanish-fly  is  a  peculiar  fatty 
Bubstance,  called  cantharadine.  It  is  extracted  from  the 
Cantharia  veHcatoria  by  ether,  and  crystallized  from  the 
BolatioD.     It  is  volatile  when  heated.     The  composition 

Spermaceti  is  a  peculiar  matter,  found  in  large  cavities 
in  the  head  of  the  Phyaeter  macrocephalus.  It  is  semi- 
fluid at  first,  but  by  cooling,  time,  and  pressure,  it  is 
resolvable  into  a  thin,  fluid  oil,  and  a  larger  quantity  of 
the  ordinary  spermaceti ;  it  is  insoluble  in  water ;  slightly 
soluble  in  alcohol,  but  freely  in  ether.  Its  composition 
is — 

^64  H«6  O4. 

Castor  oil  is  distinguished  from  the  other  ordinary  fixed 
oils,  by  its  being  soluble  in  rectified  spirit.  By  the  action 
of  nitric  acid  there  is  obtained  from  it  a  peculiar,  volatile, 
fatty  acid,  called  cenanthylic. 

There  are  several  other  oily  acids  which  have  not  been 
mentioned,  as  they  have  no  relation  with  medicine,  nor  is 
there  anything  very  certain  known  about  their  composition 
or  properties. 

The  volatile  oils  are  obtained  from  many  parts  of  plants 
by  distillation.  They  vary  much  in  specific  gravity,  some 
few  being  heavier  than  water.  The  oils  heavier  than  water 
are  those  of  cinnamon,  sassafras,  cloves,  and  pimenta. 
They  differ  also  in  their  colour ;  do  not  leave  a  greasy  stain 
on  paper ;  are  easily  volatilized ;  are  freely  soluble  in  ether 
and  in  alcohol ;  do  not  form  distinct  soaps  with  alkalies ; 
exposed  to  the  air  they  become  thick,  and  acquire  an 
appearance  and  properties  like  resin.  The  strong  acids 
act  on  them  with  much  violence,  sometimes  with  the  pro- 
duction of  flame. 

The  first  class  of  essential  oils  is  that  the  members  of 
which  are  composed  only  of  carbon  and  hydrogen. 

Oil  of  turpentine  is,  when  pure,  a  thin,  colourless  liquid, 
boiling  at  310  degrees.  Its  specific  gravity  is  -865;  its 
vapour  is  4|  times  as  heavy  as  atmospheric  air.  With 
heated  strong  nitric  acid  it  bursts  into  flame. 
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Compoiitum : 

With  hydrochloric  aad  gas*  the  oil  of  tnrpentiiie  forms 
a  peculiar  solid  substance,  called  artificial  camphor,  which 
appears  to  be  composed  of  one  equivalent  of  hydrochloric 
acid  united  to  four  of  oil  of  turpentine. 

Compotition  of  artificial  camphor : 

Cm  H,7  CI ;  or,  C^  H,«,  HCL 

Oil  of  lemons  is  similar  in  composition  to  (or  isomeric 
with)  oil  of  turpentine,  and  also  forma  an  artificial  camphor 
with  hydrochloric  acid,  of  which  the  composition  is — 

C|o  Hg,HCL 

The  oils  of  orange  peel  (ol.  neroli),  the  oil  of  bergamot, 
the  oil  of  juniper,  and  the  oils  of  capivi,  cubeba,  and  pepper, 
are  all  isomeric  with  the  oil  of  turpentine. 

The  second  class  of  volatile  oils  contains  those  that  hare 
oxygen  in  their  composition.  The  oil  of  aniseed,  that  of 
bitter  almonds,  cummin,  and  cinnamon,  as  well  as  those 
of  valerian,  peppermint,  lavender,  rose,  orange,  and  rose- 
mary, belong  to  this  class. 

Oil  of  aniseed C^H,,  O, 

Oil  of  cinnamon    ....    Cn  H,  O, 
Oil  of  bitter  almonds     .    .    0,4  U|  O^ 

The  third  class  of  essential  oils  is  formed  by  those  that 
contain  sulphur.  They  are  all  distinguished  by  a  strong, 
disagreeable  odour ;  the  oil  of  mustard  has  the  power  of 
vesicating  the  skin.  To  this  class  belong  the  oils  of 
aasafoetida,  hops,  garlic,  mustard,  and  oniona. 

Oil  of  mustard      .    .    .    .    C,  H  NS^ 
OU  of  garlic C^  H«  S. 

Camphor  is  a  substance,  sui  generis,  intermediate  hetween 
volatile  oils  and  resins.  It  contains  a  large  quantity  of 
carbon,  is  soluble  in  spirit,  fixed  and  volatile  oils,  and 
strong  acetic  acid,  but  very  sparingly  in  water.     It  melta 
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when  heated  and  at  a  higher  temperature  boils.  It  sublimea 
easily,  and  is  aomewhat  yolatile  at  ordinary  temperaturea. 
Its  composition  is  CjoHgO.  With  two  equivalents  of 
oxygen  and  one  of  water,  it  forms  camphoric  acid.  Another 
variety  of  camphor  is  found  in  the  Dryobalanops  camphora, 
of  which  the  composition  is  Ci^HgO.  It  is  brought  from 
Borneo. 

Resins  are  juices  of  plants,  which,  when  dry,  are  hard 
and  brittle,  and  often  of  a  yellow  colour ;  they  are  soluble 
in  alcohol,  ether,  alkalies,  and  oils,  but  quite  insoluble  in 
water.  Hence  water,  mixed  with  a  spiritui&tta  solution  of 
resin,  by  combining  with  the  alcohol,  preo^)itate8  or  seta 
free  the  resin.  They  contain  a  large  quantity  of  carbon 
and  hydrogen;  by  combustion  they  yield  carbonic  acid 
and  water,  and  likewise  a  quantity  of  charcoal*  which  is 
named  lampblack. 

Amber  is  supposed  to  be  a  fossil  resin.  It  is  composed 
of  bituminous  matter  (insoluble  both  in  ether  and  alooho])» 
resin,  succinic  acid,  and  a  volatile  oil. 

jBoZMfTM  are  ordinarily  compounds  of  benxoio  or  cinnamie 
acid  and  resiu,  either  in  a  solid  or  fluid  state.  The 
balsam  of  copaiba,  however,  contains  no  benaoic  acid,  nor 
does  Canada  balsam  nor  the  substance  called  Venice  turpen- 
tine which  bMongs  to  the  same  class. 

Gum-pesins  are  juices  of  planta  in  which  rtaiD  and  gum 
are  combined  with  a  little  essential  oil  and  extractive 
matter,  consequently  they  are  most  soluble  in  proof  spirit. 
They  afford  many  active  mediciaes. 
^  Caoutchouc^  ordinarily  known  as  Indian  rubber,  is  an 
exudation  from  several  trees  growing  in  Asia  and  America. 
It  is  very  inflammable,  insoluble  in  water  ov  alcohol,  but 
ia  soluble  in  essential  oils;  slightly  in  pure  ether,  but 
most  80  in  naphtha  or  petroleum.  It  is  sparingly  diasolved 
by  the  alkalies,  and  decomposed  by  sulphuric  and  nitric 
adds.  It  is  a  hydro-carbon  as  far  as  is  known :  gutta 
percha  ia  a  similar  substance,  but  is  far  less  elastic.  It  is 
aolnble  in  naphtha,  chloroform,  &c. 

Wax  is  of  vegetable  origin.  It  ia  solid  at  ordinary 
temperatures;  melts  at  150  degrees:  expoaed  to  red  heat 
ia  decomposed,  forming  products  like  those  of  fixed  oils ; 
insoluble  in  water;  slightly  soluble  in  hot  ether  and 
akohol ;  misoible  with  fixed  and  volatile  oils,  and  with 
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retins ;  composed  of  two  proximate  principlesy  emit  and 
myrtcfn,  and  with  alkalies  forms  a  somewhat  aaponaceoos 
compound. 

Bitumens  are  suhstances  chiefly  composed  of  carbon  and 
hydrogen.  They  are  very  inflammable,  producing  by  tbeir 
combustion  carbonic  acid  and  water:  they  are  napbthi, 
petroleum,  bitumen,  mineral  tar  and  pitch,  aaphaltum, 
retinasphaltum,  and  the  many  varieties  of  coal. 

Naphtha,  a  rock  oil,  is  used  to  preserre  potassium,  as  it 
contains  no  oxygen. 

Some  varieties  of  coal  contain,  besides  the  elements 
mentioned,  oxygen  and  nitrogen,  so  that,  when  subjected 
to  a  red  heat  in  close  vessels,  they  afibrd  coal  tar,  gaseous 
compounds  of  carbon  with  hydrogen,  acetic  acid,  water, 
sulphuretted  hydrogen,  carbonic  acid,  sulphurous  acid,  and 
ammonia ;  coAe  being  the  solid  residue.  Reichenbac  has 
discovered  in  coal  tar  six  interesting  combustible  principles, 
they  are  paraffine,  eupione,  pittakal,  picamar,  kapnomor, 
and  creoflote. 

We  shall  next  proceed  with  the  chemistry  of  the  non- 
azotized,  saccharine,  and  amylaceous  bodies,  and  of  the 
substances  formed  by  tbeir  decomposition : 

Su^ar  is  a  product  of  the  saccharine  fermentation,  bat 
is  procured  most  abundantly  from  the  juice  of  the  sugar- 
cane, in  which  it  exists  in  very  large  quantity ;  mixed  with 
yeast,  and  heat  being  applied,  it  is  decomposed,  and  alcohol 
is  the  product  of  the  action,  which  is  commonly  known  as 
vinous  fernieiitntion.  It  is  a  compound  of  nearly  equal 
elements  of  oxygen,  hydrogen,  and  carbon. 

In  addition  to  cnne  sugar  there  are  several  other  varieties 
of  sugar,  and  some  proximate  principles  isomeric  with  it. 
Their  relations  are  evident  from  the  following  tabular 
comparison  : 


Cane  sugar,  crystallized 

Grape    „  „         .         . 

MilK       „  ,,         .         • 

Starch,  dried  at  212 

Amidinc,  or  gelatinous  starch 

Dextrine,  or  gummy  starch    . 

Gum  acacia  .... 

Gum  tragacanth    . 

Lignine,  or  cellulose 

Ctrame],  obtained  by  heating  lugtr 
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Id  combination  c&ne  augur  jb  found  to  lose  four  equi- 
valents of  water ;  grape  sugar  aeven  ;  and  milk  sugar  five. 

Grape-tngar  n  contained  in  fruits  generally,  and  is  also 
found  in  diabetic  sugar,  it  may  be  obtuned  from  starch, 
cane-sugar,  and  dextrine.  It  la  distinguished  from  cane- 
sugar  b;  being  less  sweet ;  less  soluble  is  water,  does  not 
form  regular  crystals,  but  concretes  in  watery  granular 
masses,  and  is  not  blackened  by  sulphuric  acid. 

Starch  is  a  proximate  vegetable  principle,  often  found 
in  the  seeds  and  other  parts  of  plants.  It  may  be  procured 
from  wheat-flour  by  making  a  paste  and  inclosing  it  in 
linen,  and  letting  a  stream  of  water  run  over  it ;  the  gluten 
is  left,  and  the  starch  is  removed  and  falls  down  in  the 
vater,  from  which  it  is  separated  in  the  solid  atate  by 
evaporation.  It  may  be  procured  by  a  aimilar  process, 
from  potatoes. 

Starch  under  the  microscope  appears  to  consist  of 
granules,  of  a  rounded  or  oval  form,  presenting  an  appear- 
ance, on  the  surface,  of  a  number  of  circular  rings ;  the 
starch  itself  seeming  to  be  contained  iu  a  thin  case,  which, 
by  boiling,  gives  way,  bursts,  and  is  distributed  through 
the  liquid. 

Starch  is  particularly  characterised  by  forming  a  dense 
blue  compound  with  a  solution  of  iodine.  It  is  iusoluble 
in  cold  water;  soluble  in  hot  water,  which,  on  cooling, 
still  keeps  it  Euxpended.  Ita  couslituents  are  like  those 
of  sugar,  and  may  be  conaidered  nearly  isomeric  with  it. 
Under  the  action  of  almost  any  acid  it  becomes  changed 
into  the  next  compound. 

Bextrine,  so  named  from  its  action  on  polarised  light, 
turning  the  ray  to  the  right  hand,  may  be  obtained  by 
beating  gelatinous  starch  with  dilute  acids,  sulphuric, 
hydrochloric,  and  many  others ;  it  is  also  formed  during 
the  germioatioD  of  seeds,  an  azotized  principle  named 
diattaae,  existing  or  developed  in  them,  being  the  means 
of  the  converaton  of  the  starch  into  deitrine.  Dextrine  i* 
very  like  gum,  soluble  in  water ;  insoluble  ia  spirit,  and 
with  iodine  aometimes  forms  a  purplish-red  colotir. 

Inuiine,  obtained  from  the  root  of  Inula  helenium  (ele- 
campane), beara  some  resemblance  to  starch,  hut  is  not 
precipitated  by  acetate  of  lead  or  infusion  of  galls ;  with 
iodine  it  forms  «  brown  colour. 
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C^  H^  0,|. 

Gum  it  tht  principle  which  \m  found  almost  pare  io  gan 
arabic,  and  vhich»  when  diaaolved  in  waier,  forma  a  viactd 
clammy  liquid,  called  mocilage.  It  ia  soluble  in  cold  or 
hot  water,  in  which  ita  solnbilitj  ia  increased  by  acids  and 
alkalies ;  it  is  insoluble  in  alcohol  and  ether»  which  preci- 
pitate it ;  it  is  also  thrown  down  by  the  diacetate  of  lead, 
as  well  aa  by  se? eral  other  metallic  aalta.  Bmled  with  four 
times  its  weight  of  nitric  acid  it  forms  made  add ;  hj 
strong  sulphoric  add  it  is  decomposed,  giving  rise  to  tk 
formation  of  acetic  acid,  water,  and  charcoal. 

Gum  iragaeanth  is  principally  compoaed  of  a  aabataace 
called  bassorine,  which  does  not  dissolre  in  bat  neielj 
forms  a  mucilage  with  water.  It  ia,  however,  aolabkiD 
caustic  alkalies. 

Ceramne  forms  the  insoluble  portion  of  cherry-tree  gam. 
In  its  properties  it  resembles  bassorine. 

Peetitte,  the  gelatiuooa  portion  of  flroits,  ia  aimilarin 
properties  to  the  last  mentioned.     Symbol,  Cw  Hu  Om. 

Lignintt  or  cellulose,  which  constitutes  the  bulk  of  tU 
kinds  of  wood,  and  the  more  solid  parts  of  moat  plants,  is 
composed  of  oxygen,  hydrogen,  and  carbon.  It  ia  iaaolaUe 
in  water  or  alcohol,  and  undergoea  no  change  bv  keeping. 
Boiled  with  strong  sulphuric  acid  it  is  converted  into  del* 
trine,  which  by  long  boiling  is  converted  into  a%cehartae 
matter,  like  that  from  grapes;  nitric  add  deooH^frasei 
lignin,  forming  malic,  oxalic,  and  acetic  adda. 

By  the  action  of  nitric  acid  on  augar  or  atareh,  oiaKe 
add  is  formed,  a  short  description  of  which  will  hafirand 
among  the  vegetable  adds. 

By  the  action  of  strong  nitric  and  aalpharic  adds  ta 
cotton  wool,  a  most  interesting  substance  ia  Ibrsaed,  called 
pyrozyline  (or  gun  cotton),  of  most  ezplonve  prapeitiei. 
It  burns,  like  gunpowder,  without  the  neeeadty  of  a  free 
access  of  air,  and  leaves  no  solid  residoe.  Ita  chmieil 
composition  is  supposed  to  be  CtiHuNsOi^i 

Bv  the  action  of  dilute  nitric  add  oa  augar,  ia  fonncd 
aaccnaric  acid ;  by  its  action  on  gum,  ia  formed  a»adc 
add ;  and  by  its  action  on  cork,  is  formed  auberic  add;  all 
of  which  compounds  are  interesting,  but  soarcdy  admildhliT 
into  an  elementary  treatiie  on   ' 
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FERMENTATION. 


It  is  almost  impossible  to  give  a  correct  definition  of  the 
process  of  change  to  which  this  term  is  applied.  It  may 
in  a  general  way  be  considered  as  the  change  (under  the 
stimalus  of  a  ferment)  of  a  highly  complicated  organic 
substance  into  a  series  of  organic  products,  decreasing  in 
intricacy  of  composition,  and  findly  terminating  in  the 
entire  destruction  of  the  product. 

Thus,  starch  becomes  converted  into  grape-sugar,  consti- 
tuting what  is  called  the  saccharine  fermentation ;  this 
sagar  in  its  turn  becoming  alcohol,  forming  the  second  stage 
of  fermentation,  or  the  vinoaa ;  the  alcohol,  by  further 
decomposition,  resolres  itself  into  acetic  acid,  making  the 
third  stage,  or  acetous  fermentation ;  and  this  vinegar  in 
its  turn  is  finally  decomposed  into  carbonic  acid  and  water 
— this  last  constituting  the  fourth  atage^  or  putrefactive 
fermentation. 

In  the  aaecharine  /ermeniaHon  (well  seen  in  the  manu- 
fiieture  of  malt)  the  starch  of  the  bruised  grain  is  converted 
into  sugar  by  the  action  of  a  peculiar  substance  called 
diastase,  formed  during  the  partial  gerrainatioQ  of  the 
■eed.  In  the  conversion  of  grain  into  malt,  four  procesaea 
are  necessary :  1 .  Steeping,  the  grain  being  put  into 
water  until  it  becomes  aoft  and  awoUen.  2.  Couching,  or 
putting  it  into  a  heap,  so  aa  to  increase  the  fermentation  by 
elevating  the  temperature.  3.  Flooring*  that  ia,  apreading 
it  OB  the  ground  so  as  to  prevent  destructive  beat.  And, 
lastly,  kiln-drying,  to  check  the  further  progress  of 
germination. 

The  saccharine  fermentation  requires  the  presence  of 
•larch,'  and  a  certain  amount  of  heat  and  DMMSture,  for  its 
perfection.  It  ia  favoured  by  the  acceaa  of  atmosj^eric 
air,  and  the  exclusion  of  light.  During  its  progress  much 
carbonic  acid  ia  evolved. 

In  the  vm^ut  fermentaiioHy  the  sugar,  ihe  equivalent 
of  which  (for  it  is  grape-sugar  that  we  use,  cane-sugar 
becoming  converted  into  it  during  the  proceaa)  ia  Cm  H^  On, 
ia  resolved  into  four  of  alcohol  (4  G|  H«  Ot)»  eight  of  car- 
bonic acid  (8  Cot)>  and  four  of  water. 
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Thas  4  of  alcohol  '    CieH^^O. 

8  of  carboaic  add     .        .    Cg    *     0,a 
4  of  water         .        .        .     •     H4  O4 

Ooe  equivalent  of  sugar  €^4  U^  O^ 

The  TinooB  fermentation  requires  for  its  fulfilment 
sugar,  water,  and  someaxotized  substance,  such  as  yeast, 
and  a  certain  temperature  (about  80^  F.  is  best). 

The  theory  of  the  action  of  ferments  is  not  thoroughly 
understood ;  it  may,  however,  be  considered  that  they  ail 
belong  to  the  nitrogenized  substances,  and  that  the  species 
of  fermentation  they  excite  varies  with  the  state  of  decom- 
position in  which  they  may  be  themselves,  and  that  the 
substances  they  occasion  to  be  formed  are,  as  a  general  rule, 
simpler  in  composition,  and  more  permanent  in  their  pro- 
perties, than  the  original  bodies  which  have  been  decom- 
posed. 

One  of  the  products  of  the  decomposition  of  sugar  is 
lactic  acid.  Its  composition  is  €«  H5  0}  -f  HO.  It  unites 
with  several  alkalies  forming  lactate?,  the  latter  equivalent 
of  water  being  snpplied  by  one  of  the  base. 

Jhe  change  of  alcohol  into  vinegar,  or  the  acetous  fer- 
mentation, is  occasioned  by  the  former  losing  two  equiva- 
lents of  hydrogen  and  absorbing  two  of  oxygen.  Thus 
from  alcohol,  C4  H^  O2,  is  formed  acetic  acid,  C.  Hs  Oj 
+  HO. 

The  acetous  fermentation  may  be  also  said  to  consist  of  the 
oxidation  of  alcohol.  Each  atom  of  alcohol  exposed  to  the  air 
absorbs  4  equivalents  of  oxygen  and  by  the  union  is  re- 
solved into  one  equivalent  of  acetic  acid  and  three  equiva- 
lents of  water,  thus : 

C4  H,  Oa  4-  O4  =  C4  H,  O,.  3  HO. 

The  requisites  for  the  acetous  fermentation  are  alcohol, 
access  of  ntmoBpheric  air,  and  the  presence  of  a  ferment. 
Acetic  ncid  may  be  rapidly  formed  by  pouring  strong  spirit 
upon  wood-shavings  in  a  state  of  cremacausis  and  in  con- 
tact with  the  air.  In  a  few  minutes  the  change  will  take 
place. 

Putrefactive  fermentation  is  that  change  by  means  of 
which  vinegar  and  most  other  substances  are  separated  into 
the  simplest  combinations  of  organic  chemistry.    Acetie 
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acid,  by  absorption  of  oxygen,   becomes  converted  into 
carbonic  acid  and  water.     Thus, 

C,  H,0 


Form  4  CO,  -t-  3  HO. 

By  the  pntrefactive  decomposition  of  azotized  substances, 
are  formed  carburetted  hydrogen,  sulphuretted  hydrogen, 
cyanogen  and  ammonia ;  and  sometimes  free  hydrogen  or 
nitrogen  are  evolved,  as  well  as  the  carbonic  acid  and  water 
already  mentioned. 

On  the  addition  of  sulphuric  acid  to  alcohol,  and  the 
application  of  heat,  a  light  volatile  liquid  called  aether  distils 
oyer.  Its  formula  is  C4  H5  0  ;  which  shows  it  to  be  formed 
by  the  abstraction  of  an  equivalent  of  oxygen,  and  one  of  ' 
hydrogen  from  an  equivalent  of  alcohol.  The  reactions 
involved  in  the  process,  will  be  found  described  among  the 
decompositions  of  the  Pharmacopceia. 

JEther  has  been  supposed  to  be  the  oxide  of  a  non-iso- 
lable  organic  base,  called  ethule,  or  ethyle.  The  aethuie  com- 
pounds are  numerous  and  interesting ;  the  principal  are — 

• 

Ethule C4  H^ 

iEthcr  (oxide  of  ethule)        •        .        .        .  C4  H,  O 

Hydrochloric  aether  (chloride  of  ethule)  .  C4  H^  CI 

Hydriodic  aether  (iodide  of  ethule)         .         .  C4  H^  I 

Hydrocyanic  aether  (cyanide  of  ethule)  .  C4  H,  C,  N 

Alcohol  (hydrate  of  the  oxide  of  ethule)        .  C4  Hg  0,. 
Hyponi  trite  of  ether  (commonly  called  nitric 

aether) C4H,  0,N0, 

Besides  several  others,  which  may  be  found  in  works  on 
organic  chemistry. 

A  similar  set  of  compounds  exists,  the  base  of  which, 
and  the  oxide  of  that  base,  are  both  unknown  ;  but  the 
hydrate  is  a  highly  interesting  compound,  called  aldehyde. 
These  are  the  acetyle  compounds,  and  to  them  belongs 
acetic  acid. 

Acetyle  (hypothetical)       .        .        .        .  C4  H, 

Oxide  of  acetyle     „  .        .        .        .  C4  Hj  0 

Hydrate  of  acetyle  (aldehyde)  .        .  C4  H,  O   -f  HO 

Aldehydic  acid C4  H,  O,  -f  HO 

Acetic  acid       ......  C^HsO^  +  HO. 
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These  compoands  are  all  among  the  results  of  the  ozi4ia> 
tion  of  alcohol,  and  will  be  found  fully  described  in 
Fownea's  'Chemistry.' 

Another  of  these  interesting  organic  bases  is  found  in  a 
peculiar  compound,  called  kakodyle.  This  base,  the  com- 
position  of  which  is  C^  H^  As,  unlike  sethule  and  acetyle, 
is  isolable,  and  has  a  complete  series  of  combinations  in 
exactly  the  same  way  as  the  bases  already  mentioned. 

In  the  spirit  obtained  by  the  destructive  distillation  of 
wood,  has  been  found  another  organic  basis,  called  methule, 
which  also  forms  a  complete  series  of  compounds,  of  which 
the  following  are  the  most  striking  members : 

Methule  (unknown)  ....  C^H, 

Oxide  of  methule C,H,  O 

Chloride  of  methule C,  H,  CI 

Iodide  of  methule C,  H,  I 

Wood-spirit C,H,0  4-H0 

Formic  acid C,  U  O,. 

Farmk  acid  (which  is  so  named  because  it  used  to  be 
obtained  by  the  distillation  of  ants  with  water)  is  generallT 
made  by  the  oxidation  of  wood-spirit  by  finely  diyidea 
platinum.  Two  equi?alents  of  hydrogen  are  given  ofl^  and 
two  of  oxygen  absorbed. 

There  are  several  other  cheaper  ways  of  obtaining  a 
dilute  formic  acid. 

Formic  acid  is  by  some  considered  to  be  the  teroxide  of 
an  organic  base  called  formyle^  of  which  the  foniuila  is 
CjH. 

The  substitution  of  three  equivalents  of  chlorine  for  the 
three  of  oxygen  of  formic  acid,  gives  rise  to  the  peculisr 
fluid  called  chloroform,  which  is  of  course  the  perehloiide 
of  formyle.  This  fluid  may  be  prepared  by  a  vnriely  of 
processes ;  the  one  most  generally  adopted  will  bo  fowid 
among  the  decompositions  of  the  Pharmacopoeia. 

An  iodide  and  a  bromide  of  formyle  also  esiat;  the 
former  is  solid,  the  latter  a  fluid-like  chlorofomi. 

A  similar  series  of  compounds  also  exists,  of  which  the 
base  is  called  amyle.  To  it  belong  the  potato-oil  (C||H||0 
•\r  HO),  which  is  its  hydrated  oxide,  and  vtlexianie  add. 
This  substance  bears  about  the  same  relatioo  ta  potato-oil 
that  acedc  acid  does  to  alcohol,  or  formie  Mid  l»  wood- 
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spirit,  two  eqniTftlents  of  bydrogen  being  given  off,  and  two 
of  oxygen  absorbed.     Its  formula  is — 

C„H,0, 

Falerianie  add  is  obtnined  for  Dse  bjr  neveral  ingenious 
processes,  the  description  of  vbtch  will  be  found  in  most 
works  on  practical  cheniistry. 

Id  the  volatile  oil  of  bitter  alinoDda  has  been  discovered 
to  exist  a  noa-isolable  hme,  called  beniule,  of  wbicb  tbe  oil 
is  tbe  hjdruret.  This  base  vvitb  oxygen  forms  beoEoic 
acid,  to  wbicb  we  bave  already  alluded,  and  unites  with 
chlorine,  iodine,  bromine,  and  sulphur,  forming  interesting 
compounds  with  each. 


Beniule  (hjpothelieil)    . 

Oiide  of  benzule  (benzoic  add) 

Chloride  of  benzule 

Hjdcuret  of  benzule  (bitter  almond  < 


C,,  H,  O, 
C,,  H,  0,  +  O 
C,.  H,  0,  +  CI 
C„  li,.0,  +  H. 


And  in  tbe  same  way  for  tbe  other  combinations. 

Salieine  is  a  crystnllizable  bitter  principle,  found  in  the 
leaves  and  young  bark:  of  tlie  plants  of  the  niltow  tribe. 
Br  its  decomposition  with  sulphuric  acid  and  tbe  bichromate 
of  potash,  is  formed  a  peculiar  volatile  oil,  the  bydruret  of 
«  hypothetical  beae  called  salicyle,  of  which  the  formaUt  ia 

C„H,0,. 

In  addition  to  the  compound  with  hydrogen  already 
mentioned,  salicyle  forme  permanent  and  iaolable  sub- 
•taneea  with  oxygen,  iodine,  and  bromine. 

In  the  same  way  as  tlie  essential  oil  of  almonds,  is  the 
hydmret  of  tbe  base  benzule,  so  ibe  oil  of  cinnamon  is  the 
hydruret  of  the  base  cinnaniule,  wbicb  is  also  hypothetical, 
not  having  been  as  yet  isolated. 

Cianamule C„  H,  0| 

Hfdruret  ofeinnsinals    .  .        .  C„  H,  O,  +  H 

Cinnamic  acid C„  H,  0,  +  O 

Chloride  of  ciDunmle    .  .       .  C„  t),  0,;-(-  a. 


OEOANIC    COLOURING    MATTERS. 
Lidiffo  is  obtained  from  the  juice  of  aeTentl  plants  of  hot 


450  ORGANIC   CH£HI8TBY. 

climates,  to  which  the  name  Indigoferee  has  heea  given. 
It  is  produced  hy  the  oxidation  of  the  substance  which 
exists  in  solution,  but  which  finally  turns  blue,  and  is  pre- 
cipitated. Neither  alcohol,  water,  oils,  weak  acids,  nor 
alkalies,  will  dissolve  it ;  it  is,  however,  soluble  in  strong 
oil  of  vitriol,  and  then  forms  a  peculiar  acid,  called  the 
Bulphindylic.     The  composition  of  indigo  is — 

It  is  bleached  by  chlorine. 

Litmus  is  a  peculiar  colouring  matter  extracted  from  the 
Roccella  tinctoria,  or  turnsol,  a  lichen  growing  in  the 
Canary  Islands,  as  well  as  in  several  other  localities.  Ex- 
posed to  the  action  of  ammonia  or  other  alkalies,  it  gives  a 
blue  solution,  which  is  rendered  red  by  the  addition  of  any 
acid.  Reddened  litmus  paper  forms  a  very  delicate  test 
of  the  presence  of  alkalies. 

The  colouring  matter  of  lichens  appears  to  be  a  sub- 
stance called  lecanorine,  the  composition  of  which  is  the 

following : 

C.  H.  0,. 

Cochineal  is  an  unerystallizable  red  princij^e  extracted 
from  the  body  of  the  Coccus  cacti,  an  insect  found  in 
Central  America.  From  this  solution  carmine  is  thrown 
down  by  the  addition  of  alumina  and  oxide  of  tin.  The 
composition  of  cochineal  is — 

Madder  is  obtained  from  the  root  of  the  Rabia  tinctomm. 
It  is  a  valuable  pink  colouring  matter,  and  very  permanent. 
Its  peculiar  colouring  principle  is  called  alizarine,  of  which 
the  formula  is — 

Ci  Hj  O4  -f  3  HO. 

Turmeric  is  the  yellow  colouring  matter,  obtained  by 
macerating  the  root  of  the  Curcuma  longa  in  water.  Paper 
dipped  in  this  solution  is  of  a  bright  yellow  colour,  but 
turns  brown  on  the  addition  of  an  alkali. 

Among  the  other  red  colouring  matters,  may  be  men- 
tioned logwood  and  pterocarpus  -,  and  amonrg  the  yellow, 
saffron,  fustic  wood  and  Indian  yellow ;  but  a  full  consi- 
deration of  their  composition  would  exceed  the  space  that 
can  be  afforded. 
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All  animal  matter  is  composed  of  a  number  of  proximate 
principles,  which  consist  chiefly  of  four  elements,  viz., 
oxygen,  hydrogen,  nitrogen,  and  carbon.  The  components 
of  the  animal  body  are  now  generally  divided  into  azotized 
and  non-azotized.  To  the  former  class  belong  the  most 
essential  constituents;  the  latter  comprising  the  matters 
which  are,  as  it  would  appear,  only  laid  up  for  a  future 
consumption  or  secreted  for  present  use.  Foremost  among 
the  azotized  substances  are  the  compounds  of  a  base  named 
proteine.  This,  with  a  variable  quantity  of  sulphur  or 
phosphorus,  forms  three  substances,  of  which  a  very  large 
part  of  the  body  is  composed — these  are  albumen,  fibrine, 
and  caseine.  The  four  elements  composing  proteine  exist 
in  the  same  proportion  as  in  its  compounds ;  a  binoxide 
and  tritoxide  of  proteine  are  formed  by  the  action  of  air 
and  boiling  water  upon  coagulated  albumen  or  fibrine. 
The  former  is  soluble  in  water,  the  latter  not.  Proteine  is 
supposed  also  to  combine  with  chlorine.  The  atomic  com- 
position of  proteine  is  stated  as  follows  by  Dr«  Fownes : 

^400  "310  ^40  ^UO* 

Composition  of  the  proteine  compounds : 

Albumen  C^^o  Hg.o  N^o  0,^  PS, 
Fibrine      C400  H„o  N40  0„o  PS 
Caseine     C400  U310  ^0  ^im    S. 

Proteine  is  procured  from  a  solution  of  albumen  in 
caustic  alkali,  which  is  digested  at  a  temperature  of  about 
140^,  and  then  treated  with  a  little  acetic  acid.  A  white 
precipitate  falls,  which  is  proteine.  It  is  soluble  in  alkaHes, 
and  its  properties  resemble  caseine.    It  is  soluble  in  acetic 
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acid.  Proteine  may  be  procored  from  fibrioe  or  csaane  hj 
a  similar  process  to  the  one  with  albamen.  lu  composition 
per  cent,  is  the  following — 

Carbon &5*44 

Hjdrogeo 6-95 

NitrofCQ 16-05 

OxTgen 21-56 

100 

Albumen. — This  exists  natnrallj  in  great  abundance  in 
the  blood,  and  in  the  white  of  egg  in  a  soluble  state,  its 
solubility  being  supposed  to  be  owing  to  a  small  qaantitT 
of  soda  with  which  it  is  in  combination ;  exposed  to  a  best 
of  157^  F.  it  coagulates,  forming  an  opaque  iusolubU 
mass ;  its  atomic  composition,  howe?er,  appearing  to  remain 
unchanged.  A  precipitate  is  also  giren  by  acids,  owing 
probably  to  subtraction  of  the  alkali,  which  appears  to  pos- 
sess no  slight  power  of  redissoWing  it  when  added  again. 
Albumen  ali>o  conibiues  with  many  metallic  salts,  such  li 
tho«e  of  copper,  lead,  and  mercury ;  it  forms  precipitates 
with  sulphuric,  hydrochloric,  nitric,  and  metaphosphoric 
acids ;  but  not  with  acetic  or  common  phosphoric  add. 
Tannic  acid  or  infusion  of  galls,  and  alcohol,  prodoee 
precipitates. 

Ths  composition  in  100  parts  ia  supposed  to 


Carbon 

.     54-84 

Hydrogen 

7-09 

Nitrogen   . 

.     15-83 

Oxygen     . 

.    21-23 

Phosphorus 

•33 

Sulphur     . 

•68 

100 

The  existence  of  sulphur  is  shown  by  the  black  colour 
given  to  a  silver  spoon  by  an  egg,  as  also  by  the  odour  of 
sulphuretted  hydrogen  evolved  during  decomposition. 

Fibrine, — Tliis  is  found  in  the  body  in  two  states — fluid 
in  the  blood,  solid  in  the  muscles ;  the  latter,  when  well 
washed,  affords  fibrine,  though  in  an  impure  state,  mixed 
with  membrane,  nervous  matter,  and  fat.  It  any  be 
separated  from  the  blood  either  by  agiution  with  a  stick, 
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dnnng  coagnlatioB,  or  bjr  waging  the  clot  after  coagulatioa 
with  water  and  ether.  Fibrine  poiaeties  the  propertj  of 
epontaneoualy  eoagulating  when  remoTed  from  the  hodj. 
It  U  thia  that  partly  causes  the  coagolation  of  the  blood. 
Fibrine  is  alao  coagulated  by  beat,  alcohol,  corrosive  subli- 
mate, &c. ;  but  ia  koown  from  albumen  by  forming  a 
precipitate  with  common  phosphoric  acid.  Its  compoiition 
in  100  parta  ii  the  following,  according  to  Mulder: 

Carbon S4'4G 

llrdrogen            ....  BM 

Nitrogen 15-72 

Oirgm 22-S3 

Pbotphorat       ....  -33 

Sulpbur -S6 


Cateine  differ!  but  little  from  albameii,  being  like  it 
precipitated  by  the  metallic  aalti.  It  is,  however,  known 
from  it  by  yielding  a  precipitate  with  acetic  acid,  and 
when  heated  shrivelling  to  a  translucent  mass.  It  exists 
in  large  quantity  in  milk,  from  which  it  may  be  separated 
by  sulphuric  acid  and  alkalies,  alternately  precipitating, 
■mdiasolviag,  and  filtering  it  until  pure.  It  is  coagulated 
«)ao  by  animal  membranes,  and  nn  this  properly  depends 
the  foroaatinn  of  cheese.  The  precipitant  in  this  case 
appear*  to  be  an  acid  readily  formed  under  such  circua- 
■taocea,  named  lactic  acid. 

Cow^otititn  of  caieine,  according  to  Mtdder,  in  100 
parta: 

Carbon E<'96 

Hrdrofea         ....      7'16 

Niirosen 15-80 

Oiygen 21-73 

Bolphm -3« 

100 

Gelatine  ia  found  in  the  skin,  Undom,  cartilages,  mem- 
branes, and  bones,  and  in  its  purest  state  in  isinglass.  It 
does  not  exiat  in  the  healthy  fluids  of  th^  body. 

Proper /t'w.— It  is  very  soluble  in  warm  water,  becoming 
somewhat  solid  on  cooUng,  forms  a  brittle  mass  when  the 
water  ia  expcUed,  aa  in  glae ;  insolable  in  alcohol,  misdble 
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with  or  soluble  in  weak  acids  and  alkalies,  has  a  feeble 

affinity  for  metallic  oxides,  forms  a  dense  precipitate  with 

tannin,  called  tanno-gelatine,  wbicb  is  tbe  basis  of  leatber. 

Its  atomic  composition  h 


C|3  H,,  N,  O4. 

and  in  100  parts — 

Carbon 50-45 

Hydrogen 6*07 

Nitrogen 18*35 

Oxygen 25*13 

100 

It  therefore  has  no  immediate  relation  with  the  proteine 
compounds. 

The  cartilages  of  the  ribs  and  joints  3rield  a  substance 
but  very  slightly  different  from  gelatine,  from  which, 
however,  it  is  known  by  giving  a  precipitate  with  acetate 
of  lead  and  alum.     It  is  called  chondrine.      Its  formolt 

**"  C,.  H,,  N,  0^ 

JIfemafosine  is  the  name  given  to  the  colouring  matter  of 
the  blood.  This  differs  but  little  from  the  proteine  comH 
pounds,  except  that  it  contains  oxide  of  iron.  According 
to  some  chemists  the  colour  of  the  blood  is  owing  to  this 
substance ;  but  probably  the  supposition  is  incorrect,  inas- 
much as  certain  animals  have  iron  in  their  blood  though 
it  is  colourless ;  the  iron  also  can  be  abstracted  and  iht 
colour  remain ;  and,  lastly,  the  small  quantity  of  iron 
existing  in  the  fluid  would  be  insufficient  to  account  for 
the  effect.  The  iron  has  also  been  supposed  to  be  the 
cause  of  the  change  of  colour,  which  occurs  on  the  blood 
being  exposed  to  oxygen,  whether  in  the  lungs  or  when 
drawn  from  a  vein ;  but  this  is  hardly  based  on  sufficient 
grounds.     In  a  hundred  parts  hcematosine  contains — 

Carbon 66*49 

Hydrogen          ....  5*30 

Nitrogen 10*50 

Oxygen 11*05 

Iron 6'66 

100 
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Urea  is  a  substance  contained  in  the  urine,  and  is  pro« 
cured  from  it  by  the  following  process :  evaporate  urine  to 
the  thickness  of  a  syrup,  then  add  nitric  acid,  which  will 
form  a  nitrate  of  urea,  insoluble  in  iced  cold  water ;  to  this, 
after  repeated  washing,  add  carbonate  of  potash ;  nitrate  of 
potash  is  formed,  carbonic  acid  evolved,  and  urea  set  free ; 
it  is  then  to  be  taken  up  by  water  and  treated  with  char- 
coal to  decolorise  it.  The  solution  being  evaporated,  urea 
is  left.  To  obtain  it  in  pure  crystals  it  may  be  repeatedly 
dissolved  in  alcohol. 

It  may  also  be  artificially  formed  by  heat,  or  the  external 
air  acting  on  cyanate  of  ammonia,  and  this  indeed  is  the 
first  organic  substance  that  has  been  formed  by  chemists 
from  inorganic  elements.  The  composition  of  urea  is  the 
following : 

Ca  H,  N,  Oj. 

Properties. — Urea  is  colourless,  transparent,  with  a 
faint  smell,  cool  to  the  taste,  very  soluble  in  water,  less  so 
in  alcohol,  does  not  change  litmus  or  turmeric  paper, 
by  heat  is  decomposed  and  converted  into  carbonate  of 
ammonia.  Urea  appears  to  be  the  substance  by  which 
the  natural  excretion  of  nitrogen  from  the  system  chiefly 
flakes  place. 

Uric  acid  is  found  in  small  quantity  in  the  urine,  in  a 
large  proportion  in  gouty  concretions,  also  in  the  solid 
excrement  of  the  boa  constrictor.  The  latter  substance 
may  be  treated  with  potash,  and  forms  urate  of  potash, 
which  is  then  decomposed  by  some  other  acid,  such  as 
acetic,  and  the  uric  acid  deposited.  It  is  white,  tasteless, 
and  inodorous,  requiring  10,000  times  its  weight  of  water 
at  60°  for  solution ;  mixed  with  nitric  acid  and  heated,  a 
purple  colour  is  produced,  owing  to  the  formation  of  pur- 
purate  of  ammonia,  the  murexide  of  some  chemists.  This 
acid  unites  with  alkalies,  and  in  that  state  is  always  found 
in  the  urine ;  when  free  it  is  deposited  and  forms  a  reddish 
sediment.     Its  composition  is — 

C,o  H,  N,  Oe. 

NON-AZOTIZED  SUBSTANCES. 
These  are  the  various  fata,  the  secretions  of  the  sebacic 
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glands,  sngAr,  butter,  and  certain  alta.  AIItmK^*  obj  ikUi 
alAO  are  fouod  in  the  secretions  and  excmions;  but  ■«■? 
of  the^e  onlj  in  a  morbid  state  of  the  tTstcm.  The  iio»- 
azotizc^  articles  of  food  appear  to  poiseM  tbe  power  af 
furmiog  materials  for  animsl  combustion,  as  in  the  tespin- 
tioQ.  Some  chemists  tA^o  awert  that  thej  can  prodaa 
fat,  &c.,  but  this  is  difficult  to  be  prored.  Majendie  has 
by  a  series  of  experiments  shovn  that  alone  thcT  aic 
incapable  of  supporting  life ;  but  at  the  aaae  tine  it  has 
been  found  that  a  certain  quantity  is  poaitiTelT  neccMarr, 
inasmuch  as  animais  soon  died  vhich  were  fed* on  aiotiied 
substances  alone. 

The  following  account  of  the  composition  of  tbe  Tuiaai 
parts  and  fluids  of  the  body  is  in  accordance  with  the  best 
authorities ;  but  chemists  differ  so  much  in  respect  to  their 
results  of  the  aualvsis  of  manv  of  them,  that  we  mar  coo- 
sider  the  subject  quite  in  its  infancy,  and  likdjr  to  be 
remodelled  oftentimes  before  a  general  condnaion  can  be 
arrived  at. 

Blood,  when  frc^h  drawn  from  an  animal,  appears  to  bt 
a  homogeneoui^  fluid  ;  but  if  allowed  to  rest,  it  first  ooaga- 
late^,  and  subsequently  it  separates  into  two  diatinct  po^ 
tions,  the  serum  and  crassameutum.  Thia  eoagvlatioB 
occurs  in  from  four  to  scTcn  minutes. 

The  blood  in  the  yessels  of  the  animal  oonaiata  of  a 
plasma,  or  liquor  sanguinis,  and  corpuscles. 

The  crassamentum  is  composed  of  the  corpiiacle%  ae- 
chanicaliy  inclosed  in  a  network  of   the  apontaneondy 
coagulating  fibrine,  whilst  the  aemm  containa  the  rfsii 
ing  ingredients  of  the  plasma. 

The  following  composition  of  the  Uood  k  from  Ik 
•nalysis  of  M.  Lecanu : 

^ater 780-15 

Fibrine 2-19 

Albamei 65^ 

Colouring  mitter   .                 .        .        .  133-Ot 

CrykUlliiable  fat J-4S 

Fluid  fat 1-31 

Salu,  including  iron       ....  1CM7 

Extractivei l-yj 

Albumen,  in  combination  with  soda  !•« 

^^ Mi 

1000 
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The  proportiona  differ  in  the  sexes,  at  different  ages, 
and  in  different  states  of  the  hody ;  thus,  in  females  more 
water  exists  than  in  males,  and  \iu  fe?er  the  quantity  of 
fibrine  has  increased,  the  quantity  of  the  corpuscles  having 
in  an  equal  ratio  diminished.  The  blood  of  the  arteries 
contains  oxygen  gas  in  a  greater  proportion  than  that  of 
the  veins,  whilst  the  latter  has  a  larger  quantity  of  carbonic 
acid  than  the  former  in  its  composition.  The  specific 
gravity  of  the  blood  ia  about  1*055. 

Saliva  consists  chiefly  of  water  and  mucus,  but  contains 
also  hydrochlorate,  phosphate,  sulphate,  lactate,  and  carbo- 
nate of  potash,  sulpho-cyanide  of  potassium,  phosphate 
of  lime,  and  a  trace  of  soda.  The  sulpho-cyanide  causes 
it  to  give  a  red  colour  with  a  persalt  of  iron. 

ScJivary  concretions  are  chiefly  composed  of  carbonate 
and  phosphate  of  lime. 

Pancreatic  juice  somewhat  resembles  saliva,  containing 
in  addition  albumen  and  osmazome.  This  fluid,  however, 
is  distinguished  from  saliva  of  the  mouth,  by  not  contain- 
ing sulpho-cyanic  acid. 

Bile. — This  is  a  fluid  of  a  yellowish  green  colour,  dark- 
ening by  exposure  to  the  air ;  it  has  a  disagreeable  odour, 
a  nauseous  bitter  taste,  is  distinctly  alkaline,  and  mixes 
with  water  in  all  proportions.  The  most  recent  analyses 
of  bile  represent  it  as  consisting  of  colouring  matter, 
cholesterine,  choleic  acid,  and  soda ;  the  two  latter  form- 
ing the  largest  constituents,  so  that  it  may  be  called  a 
ekoleate  of  soda.  Choleic  acid  consists  of  C44  H^q  NSO^. 
By  boiling  bile  with  a  concentrated  solution  of  potash  an 
acid  called  cholic  is  formed,  closely  resembling  the  choleic. 
It  has  an  intensely  bitter  taste,  and  forms  soluble  salts 
with  the  alkalies.     Its  formula  is  C^^  H^^  Ojg. 

Gall-stones  consist  chiefly  of  adipocire,  with  a  small 
quantity  of  colouring  matter  and  cholesterine. 

Chyle  differs  but  little  from  the  blood  as  regards  its 
composition  and  properties ;  it  contains  a  thin  fluid  and 
corpuscles  ;  the  latter,  however,  are  not  highly  coloured : 
like  the  blood  it  coagulates,  but  much  less  firmly  and  more 
slowly.  It  owes  its  white  colour  to  fat-globules  suspended 
in  the  fluid.  The  same  phenomenon  is  sometimes  ob- 
served in  the  serum  of  the  blood  itself.  It  appears  to  be 
blood  in  an  early  stage  of  formation. 

20 
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Lymph, — Under  this  nftme  there  hure  been  eonfonnded 
two  fluids  Tery  different  in  properties ;  the  former  is  the 
chyle.  The  lymph  itself,  however,  appears  to  resemble 
closely  the  serum  of  the  blood,  containing  sornetimes  a 
large  proportion  of  fibrine  and  albumen,  as  in  that  whieii 
is  effused  from  woands,  he.*,  sometimes  a  smaller  propo^ 
tion,  as  in  the  liquor  aronii  and  the  serum  of  dropay. 

Milk  is  a  fluid  of  a  white  colour,  with  a  slight  odour, 
and  a  sweetish  agreeable  taste.  It  consists  of  a  transparent 
fluid  and  transparent  corpuscles,  the  colour  only  being 
owing  to  the  peculiar  reflection  of  light.     It  affords  a  t3rpe 
of  perfect  food,  containing  an  azotized  material,  caseine^ 
and  two  non-nzotized — one  fatty,  the   butter,   the  other 
sugar :  salts  also  are  contained  in  it,  of  these  ihe  most 
important  is  phosphate  of  lime,  which  is  held  in  solution 
by  the  CAseine,  and  is  required  for  the  formation   of  the 
bones  of  the  young  animal.     By  the  gradual  collection  of 
the  fatty  matters  at  the  surface,  the  layer  called  cream  is 
formed.       Butter  is   produced  by  agitation  of  the  cream, 
with  the  separation  of  the  easeiue,  a  small  quantity  of  co^ 
puscular  matter  always  remaining  in  the  fluid.     Cheese  is 
formed  by  coagulation  of  the  caseine ;  this  is  effected  bj 
the  animal  matter  rennet  contained  in  the  stomach  of  the 
calf,  or  other  animals.     The  caseine  is  held  in  solution  in 
the  milk  by  the  presence  of  a  small  quantity  of  soda. 
From  a  recent  analysis  of   M.  Haidlen,  the  composition  of 
cows'  milk  in  1000  parts  is  the  following : 

Water 87300 

Buiter 3000 

Caseine 48  20 

Milk  sugar 43*90 

Phosphate  of  lime 2*31 

„            magnesia   ....  *42 

„            iron            ....  "07 

Chloride  of  potassium     ....  1*44 

„            sodium        ....  "24 

Soda,  in  combination  with  caseine  .  *42 

1000 

Human  milk  scarcely  differs  from  this,  saving  that  it 
contains  more  sugar,  and  less  butter  and  caseine. 

When  milk  is  boiled  the  caseine  rises  to  the  sarfaee, 
forming  a  crust,  which  may  be  skimintd.  ol^  «iid  thia  ia 
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one  of  the  diagnostic  tests  of  caseine.      Human  milk  is 
remarkable  for  its  difficulty  of  coaeulation. 

Urine  is  a  limpid  yellowish  fluid)  with  an  acid  reaction, 
averagiog  in  specific  gravity  1'020.  It  is  speedily  decom- 
posed by  exposure  to  heat  or  the  air,  ammonia  being 
generated  in  great  abundance.  The  urine  may  be  looked 
upon  as  the  great  outlet  of  nitrogen  from  the  system.  It 
removes  also  excess  of  water,  and  soluble  foreign  matters 
that  get  into  the  blood.  The  quantity  of  urine  voided  on 
an  average  is  32  ounces  daily.  The  following  is  the 
analysis  of  healthy  urine,  according  to  Berzelius,  in   1000 

parts: 

Water 933*00 

Urea 3010 

Lactates  and  extractives          .        .        .  17*14 

Uric  acid 1*00 

Sulphatesof  potash  and  soda  .        .        .  6*87 

Phosphate  of  soda          ....  2*94 

tt            ammonia    .         .        •        .  1*65 

„            lime  and  msgnesia      .  100 

Chloride  of  sodium          ....  4*45 

Sal  ammoniac 1*50 

SiUca -03 

Mucus  of  bladder *32 


1000 

In  certain  diseases  the  urine  contains  other  components, 
such  as  albumen,  sugar,  or  hippuric  acid.  The  yellow 
principle  of  bile  is  sometimes  observed,  and  the  uric  acid 
also  is  sometimes  in  increased  quantity. 

Deposits  from  the  urine  called  calculi  are  frequently 
formed ;  these  are  divided  into  five  principal  groups. 
Calculi  are  sometimes  formed  by  layers  of  one  variety 
superimposed  on  another,  and  are  then  named  alternating 
calcnli. 

The  five  species  are  the  following: 

1.  The  uric  acid  calculus  is  most  common  of  all; 
externally  the  colour  is  brownish  red,  or  fawn  coloured,  it 
is  decomposed  by  the  blowpipe,  leaving  a  white  ash  often 
alkaline  of  another  fubstance, -which  had  formed  the 
nucleus.  It  is  insoluble  in  water,  soluble  in  caustic 
potash;  but  is  again  precipitated  by  almost  any  acid. 
Heated  with  nitric  acid,  a  little  ammonia  being  added,  it 
gives  the  deep  purple  colour  of  murexide. 
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2.  The  urate  of  awmumia  calcnlos  is  one  of  the  meet 
irritating  to  the  syetem.  It  is  generally  smooth  on  its 
surface,  composed  of  concentnc  layers,  and  seldom  attains 
a  large  size  ;  before  the  blowpipe  it  crepitates ;  acted  on  by 
hydrochloric  acid,  uric  acid  is  deposited.  It  is  decomposed 
by  caustic  alkali,  with  the  evolution  of  ammonia. 

3.  Mulberry t  or  oxalate  of  lime  calculus,  has  a  dark 
reddish-brown  tuberculated  surface;  it  is  conTertible 
before  the  blowpipe  into  a  white  powder  (lime),  and  n 
soluble  in  nitric  or  hydrochloric  acids ;  it  is  Tery  firequent 
in  some  districts. 

4.  T\ie  phoephate  of  lime  calculus  is  of  a  pale  brown  or 
gray  colour,  smooth,  in  regular  laminae,  otjsI,  aometimet 
Tery  large ;  infusible  before  the  blowpipe ;  is  soluble  in 
hydrochloric  acid. 

5 .  The  ammania-maffnesian  calculus  has  generally  a  white 
or  grayish  uneven  surface;  it  is  rather  compact  and 
imperfectly  laminated  ;  heated  before  the  blowpipe  it  gives 
out  ammonia,  and  leaves  phosphate  of  magnesia  as  a 
residue. 

This  calculus  often  mixes  with  the  preceding  one,  and 
they  form  together  the  fusible  calculus  of  Wollaston  ;  thn 
is  white  on  its  surface,  friable,  and  has  a  great  resemblance 
to  chalk ;  soluble  in  hydrochloric  acid,  after  which,  if 
oxalate  of  ammonia  be  added,  a  copious  oxalate  of  Ume  is 
precipitated. 

Two  other  calculi  occur,  but  are  very  rare  :'these  are  the 
eyttic  oxyde,  and  the  xanthic  oxide.  Calculi  of  cystic  oxide 
are  generally  of  a  yellowish  white  surface,  internally 
crystalline,  easily  dissolved  by  both  acids  and  alkalies.  It 
occurs  of  a  small  size,  sometimes  presenting  a  waxy 
appearance. 

Xanthic  oxide  is  distinguished  by  the  deep  yellow  colour 
it  gives  with  nitric  acid  when  evaporated.  It  is  soluble  in 
alkalies,  but  not  in  hydrochloric  acid. 

Sweat  appears  to  consist  of  water  and  salts,  with  certain 
gases ;  nitrogen  is  evolved  with  this  secretion,  but  in  a 
smaller  quantity  than  in  the  urine.  The  secretion  of  the 
sebacic  glands  has  not  yet  been  fully  examined. 

Mucua, — ^This  varies  greatly  with  the  part  from  which 
it  is  effused  ;  it  is  insoluble  in  water;  soluble  in  alkalies, 
but  precipitated  by  acids.    The  mucoa  of  the  noae  contains 
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water,  mncoas  matter,  salts  of  potash,  soda,   and  lime, 
albumeo  and  animal  \xiatter. 

Pus  is  ordinarily  a  viscid  liquid  of  a  creamy  colour  and 
consistence,  inclining  to  a  yellowish-green,  opaque  and 
homogeneous ;  it  is  inodorous,  possessing  feeble  taste, 
neither  acid  or  alkaline,  though  it  becomes  acid  on  exposure 
to  the  air,  with  disengagement  of  ammonia.  Examined 
by  the  microscope  it  appears  composed  of  a  fluid  and 
corpuscles ;  it  is  not  soluble  in  water,  subsiding  after  a 
time.  When  mucus  and  pus  exist  together  in  a  fluid,  the 
pus  falls,  the  mucus  remains  in  a  state  of  suspension. 

Pus  is  coagulated  by  heat  and  dilute  acids.  It  is  soluble 
in  strong  nitric  or  sulphuric  acids.  Brunefield  asserts 
that  pus  is  coagulated  by  boiling  with  a  solution  of  hydro- 
chlorate  of  ammonia,  but  that  mucus  forms  with  it  a 
mucilaginoHs  liquid. 

Caustic  alkali  does  not  dissolve  pus,  but  converts  it  into 
an  adhesive  mass  that  can  be  drawn  out  like  thread.  This 
ia  one  of  the  modes  of  distinguishing  it  from  mucus. 

Chalk-stones,  or  gouty  concretions,  are  composed  princi- 
pally of  uric  acid  in  combination  with  soda. 

Synovia  is  a  compound  of  water/  fibrinous  matter, 
albumen,  salts  of  soda,  and  lime. 

Tears  contain  water,  albumen,  mucus,  and  several 
neutral  salts. 

Gastric  juice  has  been  obtained  during  late  years  by 
Dr.  Beaumont  in  a  much  more  separate  and  pure  state 
than  previously,  so  that  its  composition  may  be  stated  with 
greater  confidence  than  before.  On  analysis  it  yielded  to 
him  and  to  others — 

Free  hydrochloric  tcid ;  tcetic  tcid ;  phosphtte  of  potaah,  soda, 
magnesia  and  lime ;  hydrochlorates  of  the  same  bases ;  pepsin ; 
animal  matters,  extractives. 

The  following  is  the  composition  of  the  principal  tissues 
of  the  body. 

Bone, — The  chief  constituents  of  this  substance  are 
animal  matter  and  salts  of  lime.  The  animal  matter  exists 
in  the  proportion  of  33  parts  per  cent.,  quite  sufficient  to 
keep  the  original  shape  of  the  bone  when  the  earthy  mat ler 
is  removed  by  acid.  The  bones  of  the  adult,  however,  are 
mu  ch  richer  in  earthy  matter  than  those  of  the  child,  and 
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some  of  the  bones  contain  more  animal  matter  than  others 
in  the  same  person.  • 

The  following  is  the  analysis  of  Berzelius : 

Gelatine  soluble  in  water 32*17 

Vessels 1*10 

Sabphosphate  of  Hme  with  a  little  iiaoride  of  ealdum  53*04 

Carbonate  of  lime 11*30 

Phosphate  of  magnesia 1*16 

Soda,  with  a  trace  of  chloride  of  sodium  •        .  1*20 

100 

The  teeth  are  wtrj  similar  in  composition,  bat  do  not 
contain  so  much  animal  matter.  The  enamel  of  the  teeth 
is  almost  exclusively  formed  by  the  salts  of  lime,  the  animal 
matter  not  forming  5  per  cent. 

Muscle  consists  chiefly  of  fi brine,  with  gelafine;  osma- 
xome,  albamea,  neutral  salts  of  soda,  lime  and  ammonia, 
and  some  nervous  matter  and  blood. 

The  brain  and  nervoue  matter  consists  of  water,  white 
fstty  matter,  albumen,  osmazome,  phosphorus,  salts,  adds, 
and  sulphur.  Two  new  fatty  acids  have  recently  been 
discovered  in  the  bi^in,  the  cerebric  and  the  oleophosphoric, 
but  their  composition  is  as  yet  very  imperfectly  known. 

Tendons  are  composed  principally  of  gelatine. 

Ligaments  and  membranes  are  composed  Chiefly  of  eoaga* 
lated  albumen,  and  gelatine. 

The  nails  are  composed  of  coagulated  albumen,  gelatine^ 
salts,  earthy  matter,  and  a  little  water. 

The  humours  of  the  eye  consist  of  water,  albamen, 
animal  matter  resembling  gelatine,  and  several  neutial 
salts. 
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Toxicology  treats  of  tbe  nfttare^  antidotes^  aetioOj  and 
teste  of  poisons. 

Poisons  are  often  described  as  ef  five  kinds :  corrosiTe, 
acrid,  narcotic,  nafcotico-aerid,  and  septic;  bot,  for  all 
practical  purposes,  may  better  be  restricted  to  tbree; 
irritanty  narcotic,  and  narcotico- acrid.  Irritant  poisons 
include  those  which  are  corrosive,  as  strong  acids  and 
alkalies,  as  well  as  the  powerful  mineral  substances,  such 
as  the  preparations  of  arsenic,  mercury,  silver,  antimony, 
copper,  barytes,  tin,  zinc,  the  earths,  phosphorus,  &c. 

The  general  symptoms  produced  by  corrosive  or  irritant 
poisons,  are  heat,  irritation »  and  dryness  about  the  mouth, 
fauces,  and  oesophagus,  with  a  sensation  of  constriction ; 
vomiting,  sometimes  of  blood ;  great  pain  is  the  stomach 
and  bowels;  thirst;  copious  evacuations  by  stool,  with 
tenesmus,  a  sensation  of  constriction  about  the  diaphragm, 
and  difficulty  of  breathing;  pais  in  tho  kidneys  and 
strangury  ;  convulsions ;  cramps  in  the  hands  ;  trembling 
of  the  lips;  syncope;  small,  corded,  and  irregular  pulse, 
and  cold  clammy  perspirations  ;  there  is  also  sometimes  a 
miliary  eruption,  or  purple  spote  about  the  body. 

The  symptoms  just  described  will  not  all  be  perceived  in 
a  single  case,  but  are  intended  to  represent  such  as  may 
take  place  from  these  poisons  collectively. 

Corrosive  sublimate  is  said  to  be  known  by  the  profuse 
salivation,  the  mercurial  foetor,  swelling  of  the  salivary 
glands,  and  diminislicd  secretion  of  urine,  and  often  mixed 
with  blood;  however,  these  supposed  diagnostic  signs 
cannot  be  much  depeuded  on.  The  symptoms  of  poisoning 
come  on  sooner  than  from  arsenic,  on  account  of  its  greater 
solability. 
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Copper  has  been  distingoiftbed  by  the  coppery  Uste  in 
the  mouth,  the  tefere  gripings,  and  occorrence  of 
jaundice. 

Arsenic  has  been  fally  described  in  the  Materia  Medica. 

Mineral  acids  are  known  by  the  destruction  of  the  soft 
parts  of  the  mouth ;  the  matter  Tomited  is  black,  par- 
ticularly from  sulphuric  acid,  and  causes  efferyesoence  if 
dropped  upon  the  hearthstone.  The  intellect  ia  generally 
but  Uttle  impaired.  Nitric  acid  is  known  by  giving  oat 
fumes  of  nitrous  acid  gas,  and  the  yellow  stains  on  the  lips. 
Sulphuric  acid  blackens  the  lips  and  parta  of  the  body 
with  which  it  may  ha?e  come  in  contact.  Hydroehlohc 
acid  turns  the  mucous  surfaces  white. 

Oxalic  acid,  although  classed  as  an  irritant,  acts  more  as 
a  sedative  poison.  The  symptoms  produced  by  it  are  those 
of  intense  collapse,  and  it  kills  rapidly  by  its  action  upon 
the  blood,  and  by  destroying  the  action  of  the  heart. 

Potash,  soda,  and  ammonia  are  distinguished  by  the 
urinous  acrid  taste  ;  the  vomited  matter  feels  soapy,  and 
sometimes  effervescences  with  acids. 

Ammonia  is  known  by  the  pungent  odour  which  it 
evolves. 

Morbid  appearances  produced  by  irritant  poisons. — ^The 
alterations  in  the  different  parts  will  vary  considerably, 
according  to  the  greater  or  less  chemical  influence  of  the 
poison.  Corrosive  poisons,  in  addition  to  the  common 
appearances  produced  by  irritants,  corrode  and  destroy  by 
their  chemical  action  the  mucous  membrane  of  the  mouth, 
fauces,  oesophagus,  and  stomach  ;  whilst  irritants  not  cor- 
rosive produce  increased  vascularity  and  redneaa  of  the 
lining  mucous  membrane  of  the  stomach  and  intestines, 
occasionally  ulceration  and  perforation,  a  copious  secretion 
of  thick  mucus,  coagulable  lymph,  or  extravasation  of  blood, 
and,  in  some  cases,  excoriation  about  the  anns. 

Treatment /or  corrosive  irritant  poisotu. — The  general 
treatment  consists  in  evacuating  the  stomach  as  quickly  as 
possible ;  but,  as  the  action  of  the  mineral  acids,  and  some 
others,  is  very  rapid,  it  is  first  necessary  to  administer 
antidotes  to  render  the  poison  inert,  and  give  tepid  mod- 
laginous  drinks,  to  make  the  vomiting  as  easy  as  possible. 
Castor-oil  may  afterwards  be  administered,  and  the  inflam- 
matory consequences  treated  on  general  priudplea.    The 
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ttomacli-piinip  must  not  be  employed  when  there  is  any 
suspicion  of  the  soft  parts  being  softened  or  corroded. 
Amonest  the  antidotes  most  efficacious  may  be  enumerated 
the  following : 

White  of  eggs  is  considered  one  of  the  best  for  arsenie, 
and  the  hydrated  peroxide  of  iron  has  been  reported  to  be 
an  effectual  antidote  for  this  poisonous  acid. 

White  of  eggs»  for  corrosive  sublimate  and  preparations 
of  copper. 

Decoctions  of  yellow  cinchona,  galls,  or  tea,  for  tartar 
emetic. 

Sulphate  of  magnesia,  or  soda,  for  the  soluble  salts  of 
baryta  and  lead. 

Chloride  of  lodium,  alias  table  salt,  for  nitrate  of 
silrer. 

Magnesia,  chalk,  or  soap-suds,  for  acids. 

Oxalic  acid  requires  the  administration  of  chalk  or  mag- 
nesia, which  are  best  given  in  a  quantity  of  milk. 

Some  fixed  oil  should  be  given  for  alkalies,  as  it  modifies 
the  effect  of  the  poison,  by  combining  with  it  and  forming 
a  soap ;  vegetable  acids,  as  vinegar  or  lemon-juice  are  also 
recommended,  but  are  not  so  useful  as  the  oils,  chiefly  on 
account  of  the  difficulty  of  swallowing  them. 

VEGETABLE  IRRITANT  POISONS. 

Amongst  them  are  the  helleborus  niger  and  foetidus, 
elaterium,  colocynth,  eupborbium,  ricinus,  ranunculi,  del- 
phinium, mezereum,  juniperus  sabina. 

The  symptoms  are  very  similar  to  those  produced  by 
corrosive  poisons,  but  milder.  There  is  generally  vomiting 
and  purging,  pain  in  the  stomach  and  intestines,  quick 
breathing  and  vertigo,  syncope,  labouring  pulse,  cold 
sweats,  convulsions,  and  sometimes  paralysis. 

IVea^men/.— Assist  the  vomiting,  if  commenced,  by 
mucilaginous  drinks  ;  if  not  excited,  give  from  five  to  ten 
grains  of  sulphate  of  copper,  or  a  scruple  or  two  of  sulphate 
of  zinc.  After  the  poison  is  evacuated,  give  coffee,  acids, 
and  camphor,  according  to  circumstances,  and  combat  the 
inflammation  in  the  usual  manner. 

NARCOTIC  POISONS. 

The  principal  narcotic  poisons  are  opium,  lactuca  hyos- 
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eyamm  niger,  toltnnm  dulcammra,  Unrd  water,  atraBO- 
nium,  &c. 

Symptoms. — The  symptoms  of  nsrcotic  poiaont,  and  of 
opium  in  particular,  are,  stupor,  drowsiness,  iDseoaibili^ 
and  immobility,  respiration  scarcely  perceptible,  pvlse 
small  and  feeble,  but  sometimes  full  and  alow ;  as  the 
effects  increase,  the  lethargic  state  becomes  more  profound ; 
swallowing  is  suspended ;  the  breathing  aometimea  is 
stertorous  ;  the  pupil  is  contracted  by  opiam,  bat  dilated 
by  other  narcotics  ;  the  countenance  pale  and  cadaveroos; 
the  muscles  of  the  limbs  and  trunk  are  relaxed;  sometimes 
there  is  vomiting,  bat  the  coma  soon  returns,  and  death, 
which  is  occasionally  preceded  by  confulsioiia,  toon 
follows.  * 

Treatment, — Administer  a  powerful  emetic,  aach  aahalf 
a  drachm  or  two  scruples  of  sulphate  of  line,  assisted  by 
copious  mucilaginous  drinks,  and  at  the  same  time  dash 
cold  water  over  the  head  and  cliest.  If  the  stomach-pump 
be  at  hand,  inject  plenty  of  gruel  or  tepid  water  into  the 
stomach,  and  endeavour  to  draw  off  the  poison.  After 
the  poison  has  been  satisfactorily  evacuated,  give  coffee, 
strong  tea,  ammonia,  or  cordials.  The  patient  should  be 
sedulously  kept  awake  till  the  symptoma  have  aubaided. 
Strong  coffee  or  tea  is  better  for  opium,  and  brandy  and 
ammonia  are  the  best  remedies  for  digitalis. 

Hydrocyanic  acid  and  its  allies,  such  as  essential  oil  of 
bitter  almonds,  may  be  considered  to  be  sedative  poiaoD% 
destroying  life  sometimes  in  a  minote  or  little  more.  Thft 
most  striking  symptoms  are  insensibility,  glassy  eye, 
dilated  pupil,  ghastly  livid  countenance,  feeble  pulse,  a  flow 
of  saliva  and  froth  at  the  mouth,  and  a  cold  clammy  akiBy 
with  gasping  breath,  and  sometimes  convulsions.  The 
best  treatment  consists  in  applying  ammonia  to  the 
nostrils,  giving  a  weak  solution  of  chlorine,  daahing  cold 
water  on  the  face  and  chest,  and  endeavouring  to  excitt 
artificial  respiration,  which  should  be  persevered  in  for 
some  time. 

CANTBARIBES. 

The  principal  symptoms  produced  by  cantharides  are,  the 
burning  heat  in  the  oesophagus  and  stomach,  yomiting  of 
blood,priapism,  sappresajonof  urine,  attended  with  disdufgc 
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of  blood  from  th«  nretlira.  The  appearaDces  after  death 
are  those  of  iDflammation  of  the  lining  macons 
membranes. 

The  treatment  consists  principally  in  administering  de- 
mulcents and  antiphlogistics.  No  real  antidote  is  yet 
known.  The  administration  of  oil  is  objectionable^  as  it 
increases  the  solubility  of  the  cantharidine. 

POISONOUS  FISH. 

Symptoms  occasioned  by  them :  sensation  of  weight  at 
the  stomach,  nausea,  Tcrtigo,  beat  about  the  head  and  eyes, 
and  occasionally  tumefaction  of  those  parts ;  colicky 
pains ;  thirst,  and  often  urticaria. 

The  necessary  treatment  consists  in  administering  an 
emetic,  with  copious  draughts  of  warm  water;  then  a 
purgative  and  anodynes.  If  excessive  vomiting  or  spasms 
supervene,  ether  and  ammonia  should  be  given. 

POISONOUS  SERPENTS  AMD  IM8SCT8. 

The  viper,  rattlesnake,  scorpion,  &c. 

Symptoms,— A  sharp  pain  in  the  wounded  part,  which 
soon  extends  over  the  limbs  or  body ;  great  swelling,  at 
first  hard  and  pale,  then  reddish,  livid  and  gangrenous  in 
appearance ;  faintings,  vomitings,  convulsions,  and  some- 
times jaundice;  puUe  small,  frequent,  and  irregular; 
breathing  difficult ;  cold  perspiration ;  the  sight  fails,  and 
the  intellectual  faculties  become  deranged ;  inflammation 
and  gangrene  often  supervene,  and  death  soon  follows. 

Treatment, — App^  a  ligature  moderately  tightened 
above  the  bitten  par'  allow  the  wound  to  bleed :  after 
bathing  and  fomenting  it  well  with  warm  water,  apply 
freely  to  the  wound  the  actual  cautery,  lunar  caustic,  or 
the  butter  of  antimony;  afterwards  cover  it  with  lint 
dipped  in  olive  oil  and  hartshorn.  Give  warm  diluent 
dnnks,  with  ammonia,  occasionally  a  little  wine,  and  let 
the  patient  be  well  covered  in  bed  to  induce  perspiration. 
Should  gangrene  threaten,  wine  and  bark  may  be  given 
more  liberally. 

A  dry  cupping  glass  applied  over  the  part  has  been  found 
eminently  successful  in  these  cases,  immediately  after  the 
infliction  of  the  wound.  It  acts  by  preventing  the 
absorption  of  the  poison. 
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NARCOTICO- ACRID  POISONS. 

In  this  class  are  iucluded  those  vegetable  poisons  which 
act  locally^  producing  irritation  and  inflammation,  and 
remotely  giving  rise  to  the  effects  of  narcotism.  In  suffi- 
cient doses  they  usually  prove  fatal  within  twelve  hours. 

The  symptoms  occasioned  by  them  closely  resemble 
those  produced  by  narcotics  and  irritants,  and  require  no 
separate  consideration. 

These  poisons  are  principally  derived  from  the  natural 
orders,  solanese,  umbellatse,  ranunculacese,  and  fungi.  The 
most  powerful  are  the  atropa  belladonna,  solan  um  dul- 
camara, nicotiana  tabacum,  conium  maculatum,  cicuta 
virosa,  cethusa  cynapium,  cenanthe  crocata,  aconitnm 
napellus,  helleborus  niger,  sciUa  maritima,  digitalis  pur- 
purea, veratrum  album,  colchicum  autumnale,  nux  vomica, 
camphor,  and  cocculus  indicus. 

Nuz  vomica  is  especially  distinguished  by  the  violent 
tetanic  symptoms  it  produces. 

The  treatment  to  be  adopted  is  the  same  aa  is  generally 
necessary  iu  poisoning  by  the  narcotics. 
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OB,  TESTS  FOE  THE  FBINCIPAL  POISONS. 
ABSENIC. 

The  following  are  ihe  tests  for  areeaic : 

Jmmoniacal  *ulpiale  qf  ci^per,  «dded  lo  ■  solutioa  ofM-Mliie,  pro. 
lace*  •  green  precipitate  of  inenite  of  copper,  eiUed  Scbeele'i  green, 
iilpliite  of  amiQonim  renitiiiiTig  ip  solution. 

jfmmmiaeal  Kitrale  of  nVser,  adcieil  to  K  wlutiOD  of  ■runic,  pro- 
Inces  a  lemon  yellow  pteci[Mt*te  of  the  tnenile  of  lilier,  leaving 
litrate  of  amnianii  in  lolution. 

Su^hmrtlltd  liydref/en,  trammUted  through  a  lolulioa  of  aiMnic, 
iroducea  a  lemon  yellon  precipitate  of  (ersulpburet  of  inenicum,  or 
irpiment  aoluble  in  an  exceu  of  the  gu.  Thii  precipitate  maj  then 
le  beated  with  black  Dm,  and  the  metallic  anenjc  iriil  be  inbliiaed. 
riiiiil  one  of  the  mostcertiin  teau  for  aneaic. 

If  anenioua  acid  be  mlied  with  potaih  nnd  charcoal,  and  heated  in 
I  glaai  tube,  metallic  inenlc  lublimes  and  forma  a  biiUiant  metaUia 
oating  on  the  aidei  of  the  tube. 

When  metallic  araeaicia  thrown  on  bamiag  coal,  it  Taporiaei  with  a 
rhite  imoke,  and  aimell  reaembling  garlic. 

When  aneulc  ia  lealed  Tor  in  the  atomach.  or  miied  fluida,  the  anb- 
tancea  lubmitted  to  analjait  thould  be  boiled  with  diatilied  water : 
icetic  acid  ia  employed  to  precipitate  animal  matter,  and  charcoal  to 
emOTe  any  colour.  If  the  fluid  be  alkaJtse,  or  ihonld  alkali  be  added, 
I  ihould  not  be  in  exceu,  a>  it  prevents  the  falling  down  of  the 
>roper  precipitate  when  teiti  are  employed.  The  precipitate*  formed 
If  the  three  teilt  flni  mentioned  are  all  loluble  in  alkaline  liquidi, 
onaequently  the  liquid  to  ba  teatcd  moat  be  neutnl  or  alightl; 
ddnUted, 

The  hydrogen  te»t  is  performed  as  follows  : 

The  anapccted  liquid  ia  pnt  into  ■  battle,  and  to  tbla  metsllic  line 
nd  dilate  sulphuric  acid  are  addedj  water  ii  decompoied  bj  thaaine, 
nd  hydrogen  ii  ael  free.  Thia  naiceot  hydrogen  decompoaea  aneuioua 
cid,  forming  water  and  gaaeoni  arteniuretted  hydrogen.  Thii  gaa, 
•aaing  off  by  a  fine  tobe,  i>  to  be  ignited  at  ita  eiit,  and  by  burning, 
ftroia  anenioua  add  and  water ;  a  cold  labilance  brought  cloae  to  the 
nuning  gai,  will  hare  the  white  anenioui  add  depotited  apon  U,  t.\>< 
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if,  by  closer  tpproximatioii  of  the  cold  body  to  the  borning^gii,  the 
combustion  ^e  somewhat  impeded,  metallic  arsenic  may  be  seen  in  the 
centre  of  the  arsenious  acid. 

Tlie  sources  of  fallacy  may  be,  impnre  zinc  containing  arsenic,  im- 
pure sulphuric  acid,  and  the  presence  of  antimony,  which  will  give 
almost  the  same  appearance  as  arsenic. 

Reintch*t  test  consists  of  introducing  a  dean  plate  of  copfwr,  and 
adding  a  little  hydrochloric  acid  to  the  suspected  liqnid;  in  a  short 
time,  if  heat  he  applied,  the  copper  will  be  covered  by  metallic  aneaie, 
which  can  afterwards  be  obtained  separate  by  sublimatkM. 

CORKOSIVE  SUBLIVATE. 

The  following  are  the  best  testa  for  corrosire  tutiliiiitte 
in  solution : 

Proiochloride  pf  tin  throws  down  a  grayish-blaek  precipitate  of 
metallic  mercury,  bichloride  of  tin  being  in  solution.  Thia  is  one €f  the 
most  yaluable  tests  for  corrosive  sublimate.  If  the  precipitant  be  in  a 
small  quantity,  a  white  precipitate,  viz.,  calomel,  will  fall  down.  Vbea 
the  mercury  falls,  it  is  considered  that  two  equivalenta  -ef  proto- 
chloride  of  tin«re  engaged  intLecompoaingone  equivalent  of  bichlaride 
of  mercury. 

Jtbumen  produces  a  white  precipitate  of  calomel  and  allwmeB,  or  i 
triple  insoluble  compound. 

Oahtmtm. — Place  a  small  quantity  of  the  eolation  on  «  piece  of 
gold,  and  bring  into  contact  with  it  a  key,  or  some  piece  of  iron,  lo  as 
to  form  a  galvanic  circle,  if  corrosive  snblimate  be  preseat^  the  gold 
will  be  whitened,  by  the  mercury  nniting  with  the  gold,  aid  the 
dilorine  passing  to  the  iron. 

Iodide  of  potamum  throws  down  a  precipitate  of  a  bright  khM 
colour,  which  is  the  biniodide  of  mercury,  two  equivalenta  of  chloride 
of  potassium  remaining  in  solution.  The  precipitate  is  soluble  in 
excess  of  the  iodide  of  potassium,  consequently  it  shonld  be  added  very 
cautiously. 

HpdronUpkatet  throw  down  a  black  predpitatet  the  snlpkivct  of 
mercury. 

Solution  of  potath,  added  to  corrosive  snblimate,  prodiieea  a  red 
predpitate,  the  peroxide  of  mercury ;  but  added  in  exeesa,  it  thrawt 
the  ydlow  hydrated  peroxide. 

lime'Waier,  added  to  corrosive  sublimate,  prodncea  a  iod»  ad  is 
excess  a  yellow  precipitate  of  hydrated  peroxide  of  mercury. 

Ammonia  added  to  corrosive  sublimate  produces  a  white  precipitate, 
hydrargyri  ammonio-chloridum  of  our  Pharmacopoda. 

If  heated  in  a  glass  tube  with  carbonate  of  potash,  globnles  of  omt- 
cory  may  be  obtained. 

If  it  be  necessary  to  procure  corrosive  snblimate  from  the  timoest 
they  should  be  boiled  with  distilled  water,  and  then  ether  may  be 
added,  which  appears  to  dissolve  this  substance  almoat  eleetivdj.  The 
saline  matter  may  be  separated  from  the  ether  by  fawnl,  smI  dissolved 
is  tepsrsts  portions  of  water  to  spply  ths  sevsral  tests* 
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7BEPABATI0K8  OF^CO?PBB. 

The  tests  for  the  salts  of  copper  are  the  foDowiog: 

Jmmoma  firodiiees  a  deep  blue  solution :  «t  first  the  solution  be- 
comes turbid,  and  of  a  pale  bluish  green  colour,  and  afterwards  in- 
tensely Mae  and  transparent,  by  adding  more  ammonia. 

Ftrffh^aMe  tf  potamttm  produces  a  gelatinous  reddisfa-brown 
precipitate,  the  ferro-cyanuret  of  copper. 

fifdnHu^kmric  ovtcf  gives  a  black  precipitate  of  sulpburet  of  copper. 
This  precipitate,  treated  with  nitric  acid,  decomposes  the  acid ;  takes 
oxygen  to  confbine  wiih  the  sulphur  and  form  sulphuric  acid,  and 
with  the  copper  to  form  an  oxide,  producing  a  sulphate  of  copper,  "li 
to  this  ammonia  be  added,  a  beautiful  blue  colour  will  result.  This 
is  an  excellent  test  of  copper.  The  sulpburet  will  also  yield  the  metal 
by  beat 

A  detmpMe  ofhrvn^  immersed  in  a  solution  of  sulphate  of  copper, 
will  in  a  short  time  have  a  coating  of  metallic  copper. 

HeiAed  in  -a  crucible  with  charcoal,  metallic  copper  may  be  oh- 
taiaed. 

TAETAE  SVSTIC,  OR  POTASSIO-TARTRATE  OF  ANTIMONY. 

The  tests  for  tartar  emetic  are  the  following : 

Hfdrwu^hwric  acid,  or  hydro9ulphate  of  poiath,  will  throw  down 
an  orange-red  precipitate,  the  hydrated  oxy-sulphnret. 

GaiUe  aeid,  or  in/uiioiu  o/gallt,  causes  a  whitish-yellow  precipitate, 
the  tannate  of  antimony. 

SufpMuHe  Mcid  produces  a  white  precipitate,  soluble  in  an  excess  of 
tbeadd. 

THE  ACIDS. 

The  acids  may  be  distinguished  from  other  substances 
by  the  following  tests :  they  convert  most  vegetable  blues 
into  red ;  they  have  a  sour  taste ;  the  addition  of  an  alkali 
destroys  these  properties. 

The  following  are  the  acids  most  commonly  used  for 
poiaoning:  sulphuric^  hydrochloric,  nitric,  oxalic,  and 
hydrocyanic. 

The  tests  for  sulphuric  acid  are : 

Ckioride  rf  barimm,  and  other  soluble  salts  of  baryta,  produce  a 
white  precipitate  of  sulphate  of  baryta,  insoluble  in  acids  and  alkalies. 

NUratt  tfleady  which  produces  a  white  precipitate,  the  sulphate  of 
lead,  insoluble  in  nitric  acid. 

Tests  for  hydrochloric  acid : 

Nitrate  ^f  silver  produces  a  copious  white  precipitate,  the  chloride 
of  silver,  soluble  in  ammonia,  but  iasoluble  in  nitric  add. 
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Bring  the  fomet  of  the  concentrated  acid  in  ooatact  with 
gaa,  and  %khite  furoet  will  be  formed. 

A  little  nitric  acid  being  added  to  it,  chlorine  it  let  £ree,  nd  it 
becomes  a  soWent  of  gold. 

Tests  of  nitric  acid  : 

Heated  with  many  metals,  nitrous  add  fumes  are  erolved. 

Mixed  with  a  little  hydrochloric  add  it  forms  a  loiTent  for  gold 
leaf. 

A  crystal  of  morphia  put  into  it,  first  turns  red,  afterwards  yellow. 

Add  to  it  a  little  carlraiiate  of  potash,  and  nitrate  of  potash  wiU  be 
formed,  readily  known  by  its  prismatic  crystals  and  deflagrating  qoali- 
tiet. 

The  tests  for  oxalic  acid  are : 

Chloride  ofculcivm,  which  causes  a  white  predpitate  of  oxalate  of 
lime,  soluble  in  nitric  acid,  but  insoluble  in  small  quantities  of  hydro- 
chloric acid. 

Sufythate  of  copper  throws  down  a  bluish  white  predpitate  of  the 
oxalate  of  copper,  which  is  insoluble  in  a  few  drops  of  hydrochloric 
acid. 

Nitrate  oftilver  throws  down  a  white  precipitate  of  the  oxalate  of 
silver,  which  when  dried  and  heated,  fulminates. 

By  heat  it  is  volatilized. 

It  crystallizes  in  six  sided  prisms  with  dihedral  summits. 

Tests  for  hydrocyanic  acid : 

Its  odour  like  that  of  bitter  almonds. 

If  potash  be  added,  and  then  a  solution  of  sulphate  of  iron,  a  greeonh 
predpitate  is  produced.  If  to  this,  dilute  sulphuric  acid  is  added,  i 
compound  of  a  blue  colour  is  formed,  named  Prussian  blue. 

Nitrate  oftilver  forms  a  cyanide  of  silver,  insoluble  in  cold  aitric 
add,  and  which,  when  dried  and  heated,  gives  out  cyanogen  gas. 

LEAD. 

The  tests  for  lead  are  the  following : 

Hydrotulphurie  acid  produces  a  black  precipitate,  the  snlphuret  of 
lead,  which,  by  heat  and  charcoal,  is  easily  reduced  to  a  metallic  state. 

Chromate  o/potath,  and  the  iodide  o/potasnum,  produce  a  gamboge 
yellow  preci|>itate,  the  chromate  and  iodide  of  lead. 

Infution  ofgallt  produces  a  white  precipitate  of  gallate  of  lead. 

Sulphuric  acid,  or  any  soluble  sulphate,  produces  a  white  precipitate, 
the  sulphate  of  lead,  insoluble  in  nitric  add. 

A  piece  of  zinc  put  into  the  solution  of  salts  of  lead  causes  metallic 
lead  to  be  deposited  in  an  arborescent  manner. 

SULPHATE  OF  ZINC. 

The  tests  for  the  sulphate  of  sine  are : 
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fff0ta$9ium,  which  prodaces  a  white  precipitate. 

HydronJpkurie  acid  and  the  hydronUpkatet  produce  a  white  pre- 
cipitate, the  hydrated  sulphuret  of  zinc. 

Alkaliet  produce  a  white  precipitate,  the  hydrated  oxide,  which  is 
soluble  in  excess  of  alkali. 

Ifrfkukm  qfgaUt  produces  no  precipitate. 

NITBATE  OF  S1L7ER. 

The  tests  for  nitrate  of  silver  are  the  following : 

Hydrochloric  and  the  soluble  hydrochlorates  produce  a  white  pre- 
cipitate, chloride  of  silver,  which  becomes  purplish- brown  by  exposure 
to  light. 

Anenite  ofpoiath  produces  a  yellow  precipitate  of  arsenite  of  siWer. 

The  solution  stains  the  skin  black. 

Hydrocyanic  acid  causes  a  flocculent  white  precipitate  of  the  cyanide 
of  silver,  soluble  in  ammonia,  insoluble  in  cold  nitric  acid,  but  soluble 
in  it  when  heated.  By  heat  it  is  decomposed,  and  resolved  into 
cyanogen  and  silver. 

The  pure  alkalies  throw  down  oxide  of  silver  of  a  brown  black 
colour. 

Hydrosulphuric  acid  and  hydrosulphates  precipitate  a  black  sulphuret 
of  silver. 

Mercury  and  most  metals  added  to  the  solution  cause  metallic  silver 
to  be  deposited. 

Oxalic  acid  throws  down  a  white  oxalate  of  silver,  which  fulminates 
violently  when  heated. 

IODINE. 

The  tests  for  iodine  are  the  following : 

It  stains  the  skin  brown. 

It  destroys  vegetable  colours  like  chlorine. 

Heated  in  a  tube  it  is  converted  into  a  violet-coloured  gas. 

A  solution  of  starch  added  to  it  produces  a  dense  blue  compound. 

THE  ALKALIES. 

The  solutions  of  alkalies  feel  soapy  to  the  touch ;  they 
change  most  vegetable  reds  and  blues  to  g^reen,  and  yellows 
to  brown,  and  remain  transparent  when  carbonic  acid  is 
added  to  them,  which  distinguishes  them  from  the  alkaline 
earths. 

Potash  may  be  distinguished  from  soda  by  the  following 
testa: 

Tartaric  acid  produces  a  precipitate  of  bitartrate  of  potash. 
Bichloride  of  platinum  throws  down  a  yellow  precipitate. 
Perchloric  acid  forms  a  compound  with  potash  of  very  sparing 
tolability. 
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Soda  does  Bot  form  a  precipHate  witk  aay  acid. 

Its  salts,  exposed  to  the  iUme  of  a  blowpipe,  npoa  a  platiniui  wnt, 
produce  a  rich  yellow  colour. 

THE  ALKALIKl  SaKTHB. 

Lime  may  be  detected  by — 

Oxalate  of  ammonia,  which  causes  a  white  pcedpitate,  iotolable  h 
an  excess  of  oxalic  acid. 

Curbanie  acid,  which  causes  a  white  pracipftatf,  aolubla  in  exeesa  of 
carbonic  acid. 

Baryta  may  be  known  by — 

Sulphuric  acid,  and  all  the  soluble  salphatet,  produciag  a  white 
prec^itate,  insoluble  in  nitric  acid. 

KITRATB   OF  POTXaH. 

The  nitrate  of  potash  may  be  dittingtiithed  by  its 
•crackling,  and  producing  a  white  flame  wlien  thrown  on 
burning  coals.  Heated  with  sulphuric  acid  it  produces 
nitrous  fumes,  and  with  the  chloride  of  platinam  it  throws 
down  a  yellow  precipitate. 

UYDBOCHLORATE   OF   AMMONIA. 

The  tests  for  hydrochlorate  of  ammonia  are  : 

Huieklime  rubbed  with  it  causes  an  ammoniacal  odour. 
Nitrate  qf  tilver  added  to  a  solution  of  this  aalt  causes  a  white 
precipiute. 

PREPARATIONS   OF  IRON. 

I  have  appended  to  this  section,  for  the  sake  of  con- 
yen  ience,  the  tests  of  iron,  although  this  metal  cannot  be 
considered  as  a  poison. 

The  tests  for  protosalts  of  iron  are — 

CalUc  acid  throws  down  no  precipitate. 

Ftrrocyanide  of  potasmim    throws    down  a  pale  greeoUi-white 
precipitate,  which  afterwards  becomes  blue  by  exposure  to  the  air. 
Fmrid-cyanide  ofpotattmm  prodooeaa  Wue  colov. 
Alkaline  carionaiet  throw  down  a  whjte  precipitate. 
Alkaliet  throw  down  the  white  hydrated  protoxide. 
Hydrotulphurie  acid  throws  down  nothing,  but  hjdrosiilphsle  of 
ammonia  throws  down  a  black  precipitate. 

The  teats  for  the  perozidea'and  persalta  of  icon  att— 
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Ferroeifonide  qfpoiastium  throws  down  Pnissian  blue. 

Sulphocyamide  qf  pota$tium  produces  a  blood*  red  colour,  removable 
by  a  solution  of  bichloride  of  mercury. 

Meconic  acid  also  produces  a  blood-red  coloor,  wliich  is  uotdestioyed 
by  the  bichloride  of  mercury. 

Crottie  acid,  or  tincture  of  galls,  produces  a  blue  black  colour 
like  ink. 

AlkaUet  and  their  carbonates  throw  down  a  reddish-brown,  or  foxy 
coloured  precipitate,  insoluble  in  excess  of  the  reagent. 

Hydrondphurie  acid  gives  i^  white  precipitate,  consisting  of  sulphur 
and  protoxide  of  iron. 

Hydroiu^hatc  rfummxmU  causes  a  blacl^precipitate. 
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THE   VISCEAA. 

The  Tiscera  of  the  body  comprise  the  organt  contained 
in  the  cavities  of  the  cranium,  thorax,  abdomen,  and  pelris. 
We  shall  fir»t  consider  the  contents  of  the  cranium,  which 
are  the  brain  and  itsmembrnnes,  together  with  the  cerebrtl 
nerves,  after  which  we  shall  speak  of  the  nenroua  aystem 
in  detail. 

The  cavity  of  the  cranium  is  formed  by  eight  bones, 
four  of  which  are  single,  viz.,  the/ron/a/,  ethmoid,  sphenoid, 
and  occipital,  the  remaining  are  double,  viz.,  two  parietal 
and  two  temporal. 

These  bones  are  united  by  a  peculiar  mode  of  jnnction 
called  suture,  consequent  upon  the  peculiar  development 
of  the^e  bones.  The  sutures  are  named  the  lambdoidal, 
sagittal,  coronal,  and  squamous,  to  which  are  added  the 
addit amentum  sutures  squamosa,  and  the  additamentim 
suturce  lambdoidali.  In  the  young  subject  also,  the  frontal 
bone  is  divided  vertically  into  two  halves  by  a  continuation 
of  the  sagittal  suture. 

These  bones  are  not  united  before  birth,  their  borders 
allowing  a  considerable  amount  of  overlapping,  thus  per- 
mitting a  great  alteration  of  the  shape  and  size  of  the  foetal 
head  during  parturition.  At  the  central  junction  of  the 
frontal  and  parietal  bones  there  exists,  at  tbia  time,  a 
diamond-shaped  interval,  called  the  anterior  fonianel,  and 
posteriorly  to  this  exists  a  triangular-shaped  intemd^  in 
the  situation  of  the  subsequent  junction  of  the  lambdoidal 
and  sagittal  sutures,  and  called  the  posterior /onianei. 

The  structure  of  the  bones  of  the  head  ia  somewhat 
peculiar;  they  are  formed  by  an  external  and  internal 
plate,  the  latter  of  which,  from  iU  hardncM  and  aluning 
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appearance,  is  named  the  tabula  vitrea  ;  they  are  separated 
by  a  layer  of  Yery  spongy  and  Taseular  bone,  called  the 
diploe.  This  diploe  does  not  exist  in  the  very  young  sab- 
ject,  and  it  partly  disappears  in  old  age.  The  bones  of 
the  cranium  are  considered  to  have  no  real  periosteum, 
as  they  are  corered  externally  by  the  pericranium,  which  is 
thinner  than  periosteum  generally,  whilst  their  internal 
investment  is  formed  by  the  dura  mater. 

The  membranes  covering  the  brain  are  the  dura  mater, 
arachnoid,  and  pia  mater. 

The  dura  mater  is  a  dense  strong  fibrous  membrane  of 
a  white  pearly  appearance,  rough  externally  where  it  is 
adherent  to  the  bones  of  the  cranium,  smooth  internally 
where  it  is  lined  by  the  arachnoid,  hence  called  by  some 
fibro-serous.  It  also  extends  down  the  spinal  canal  in  the 
form  of  a  sheath  to  the  spinal  cord,  but  it  does  not  form 
the  periosteum  to  the  bones,  as  in  the  cranium,  being 
separated  from  them  by  veins,  serous  fluid,  fat,  and  cellular 
tissue.  The  fibres  of  the  dura  mater  run  in  various  direc- 
tions, the  external  being  longitudinal,  the  internal  circular, 
and  the  intervening  ones  taking  various  courses.  The 
rough  external  surface  of  the  dura  mater  is  occasioned  by 
the  numerous  minute  vessels  sunning  from  it  to  the  bone  ; 
the  smoothness  of  the  internal  coat  is  considered  to  be 
caused  by  its  being  invested  by  the  arachnoid.  On  the 
dnra  mater,  near  the  vertex,  are  seen  several  small  hard 
white  glandular-looking  bodies,  called  Pacchionian  glands ; 
their  use  is  unknown.  • 

The  dura  mater  also  enters  the  orbit,  and  may  be  said  to 
form  its  periosteum,  and  it  forms  a  covering  to  the  optic 
nerve,  and  thus  becomes  continuous  with  the  sclerotic  coat 
of  the  eye. 

The  arteries  supplying  the  dnra  mater  are,  anteriorly 
from  the  ophthalmic,  in  the  middle  from  the  arteria  me- 
ningea  media,  and  parva  from  the  internal  maxillary  ;  and 
posteriorly  some  small  branches  from  the  ascending  pha- 
ryngeal, vertebral,  and  occipital  arteries. 

The  veins  of  the  dura  mater  empty  themselves  into  the 
neighbouring  sinuses.  The  dura  mater  serves  as  a  channel 
for  the  passage  of  the  nerves  from  the  cranium,  and  sur- 
rounding most  of  them  at  their  exit. 

The  dura  mater  is  divisible  into  two  layers,  the  ntemal 
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oDe  of  which  is  the  thickest  and  alwuyi  reaunns  doaely 
attached  to  the  bone,  the  internal  one  forming  aeTeial 
folds  in  the  cranium  in  the  margins  of  whieh  nm  the 
sinuses.  The  principal  of  these  folds  are  the  fids  major, 
.  the  faix  minor,  and  tbe  tentorium. 

The/ah  major  (so  called  from  its  resemblance  in  ab^ 
to  a  sickle)  is  of  a  semihiuar  shape,  its  greater  edge  being 
superior  and  attadied  to  the  bones  of  the  craniom,  its 
lesser  inferior  and  free  ;  the  anterior  end  inyesta  the  crista 
galli,  the  posterior  or  larger  end  terminates  on  tbe  tento- 
rium. As  it  separates  the  two  hemispheres  of  tbe  brain 
from  one  another,  it  prevents  sudden  eompresaion  of  «tber 
from  a  rapid  motion  of  tbe  head. 

The  tentorium  runs  in  exactly  the  reverse  direction  of 
the  falx  major,  for  instead  of  being  vertical  it  ia  borisonta], 
and  instead  of  ninning  from  before  backwards  it  runs  from 
one  side  to  the  other.  It  separates  the  posterior  cerebral 
lobes  from  the  cerebellum,  and  protects  the  cerebellam 
from  the  pressure  of  the  cerebrum.  In  some  animals  it  ie 
osseous. 

The  /ah  minor  runs  from  the  foramen  magnnm  to  the 
tentorium,  finally  spi^eading  out  into  the  latter.  Its  site 
is  very  small,  as  compared  with  the  others. 

Besides  these,  the  dura  mater  forms  a  series  of  bridges, 
as  they  may  be  called,  over  all  of  those  sinuses  that  do 
not  run  in  the  folds  just  mentioned  ;  the  most  remarkable 
of  these  is  that  over  the  cavernous  sinus. 

The  sinuses  of  the  brain  are  sixteen  in  number,  fbnr  of 
which  empty  themselves  directly  into  the  torcular  Hero- 
phili,  viz.,  the  superior  longitudinal,  the  straight,  and  the 
two  occipital  sinuses.  Tvlro  lead  from  it,  yiz.,  the  two 
lateral  sinuses,  whilst  the  nine  remaining  lie  at  the  base  of 
tbe  brain,  viz.,  the  anterior  and  posterior  clinoid  sinnsea,  the 
two  cavernous  sinuses  (which  four  together  form  the  circolsr 
sinus  of  Ridley),  the  two  superior  petrosal,  the  two  inferior 
petrosal,  and  the  transverse.  To  these  are  sometimea  added 
the  torcular  Herophili  and  the  circular  sinaa,  in  which 
case  there  would  be  eighteen  in  all. 

The  superior  longitudinal  sinus  commences  at  the  fbia- 
men  ceecum,  which  is  situated  just  in  front  of  the  crista 
galli  of  the  ethmoid  hope ;  it  passes  first  upwards*  then 
directly  backwards  and  downwards  to  emptj  itadf  into 
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the  torcnlar  Herophili,  where  it  generally  pours  the  greater 
part  of  its  blood  into  the  right  lateral  9inu8.  This  sinas 
runs  in  the  superior  or  greater'  border  of  the  fiilx  major, 
of  whiehihe  two  layers  form  the  sides  of  the  sinus,  the 
external  Inyer  of  dura  mater  covering  it  in.  It  will  be 
therefore  seen  to  be  triangular  in  shape.  In  its  interior 
will  be  seen  several  fibrous  bands  stretching  across,,  called 
chorda  Willinii  there  are  also  a  few  Pacchionian  glands. 
Several  veins  open  into  ^le  great  longitudinal  sinus,  the 
direction  of  which  is  from  behind  forwards,  thus  opposing 
the  course  of  the  blood  in  the  sinus  which  is  from  before 
backwards ;  this  arrangement  checks  the  ri«k  of  regurgi- 
tation on  any  exertion,  by  which  otherwise  the  blood 
would  be  sent  back  on  the  brain  in  every  act  of  coughing, 
sneezing,  or  any  other  accidental  excitement  of  the 
circulation. 

The  inferior  longitudinal  sinus  runs  in  the  same 
direction  as  the  former,  but  along  the  lower  border  of  the 
falx  major,  and  being  entirely  surrounded  by  this  it  is 
almost  circular  in  shape.  It  may  be  considered  as 
commencing  at  the  posterior  end  of  the  crista  gnlli;  and 
ending  at  the  anterior  edge  of  the  tentorium,  at  which 
spot  it  terminates  in  the  straight  sinus  which  carries  its 
blood  to  the  torcular  Herophili. 

The  straight  sinus  commences  at  the  anterior  border  of 
the  tentorium,  where  it  receives  the  blood  of  the  inferior 
longitudinal  sinus  and  the  vena  Galeni ;  from  this  spot  it 
runs  backwards  and  somewhat  downwards  to  terminate  in 
the  torcular  Herophili. 

The  occipital  sinuses  (of  which  sometimes,  however, 
there  is  only  one)  run  in  the  posterior  edge  of  the  falx 
minor  ;  they  empty  themselves  into  the  torcular  Herophili ; 
they  are  very  small,  and  sometimes  communicate  with  the 
lateral  sinuses  at  the  anterior  margin  of  tlie  occipital  fora- 
men, which  in  such  cases  is  almost  entirely  surrounded  by 
them. 

The  lateral  sinuses,  of  which  the  right  is  generally  the 
largest,  run  from  the  torcular  Herophili  in  a  groove  of  the 
bone,  to  the  posterior  lacerated  foramen  of  the  base  of  the 
skull,  terminating  in  the  internal  jugular  veins.  They  run 
in  the  margin  of  the  tentorium,  and  are  consequently  rather 
triangular  in  shape ;  they  receive  the  blood  from  the  torcular 
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Herophili  posteriorly ;  in  nearly  the  middle  of  their  conrn 
they  receive  the  blood  from  the  superior  petrosal  siniisei, 
soon  after  which  they  receive  the  blood  from  the  internal 
ear  by  small  veins,  and,  just  before  their  terminatioD»  they 
receive  the  inferior  petrosal  sinus  as  well  as  the  inferior 
cerebral  and  cerebellar  veins.  In  their  course  they  groore 
the  occipital,  the  parietal,  and  the  temporal  bones. 

The  sinuses  which  are  more  particularly  situated  at  the 
base  of  the  brain  are  the  following : 

The  cavernous  sinuses  are  situated  one  at  each  aide  of  the 
sella  turcica  of  the  sphenoid  bone.  They  are  formed  by  a 
splitting  of  the  dura  mater  into  two  layers,  one  of  which  ii 
in  contact  with  the  bone,  whilst  the  other  arches  over 
the  contents  of  the  sinus.  Anteriorly  it  receives  the 
ophthalmic  vein,  posteriorly  it  is  continuous  with  the  supe- 
rior and  inferior  petrosal  sinuses,  whilst  on  its  internal 
surface  it  receives  the  anterior  and  posterior  clinoid  sinosei. 
The  cavity  of  this  sinus  is  intersected  by  a  number  of  fibroM 
bands,  which  give  it  a  cellular  appearance,  and  it  also  con- 
tains the  following  structures,  viz.,  the  third,  fourth,  and 
ophthalmic  division  of  the  fifth  nerves,  which  lie  partitllj 
against  and  are  partially  inclosed  within  its  external  layer, 
in  the  order  indicated,  from  above  downwards ;  and  the 
internal  carotid  artery  with  the  sixth  cerebral  nerve  resting 
against  the  inner  wall.  The  carotid  or  cavernous  plexoi ' 
of  the  sympathetic  also  surrounds  the  internal  carotid 
artery  in  this  situation. 

The  clinoid  sinuses  are  situated  one  before  and  the  other 
behind  the  pituitary  body,  from  which  they  receive  the 
venous  blood  by  minute  veins.  The  clinoid  sinuses  are 
very  small,  and  form,  by  communications  with  the  caver> 
nous  sinuses,  the  circular  sinus  of  Ridley. 

The  superior  petrosal  sinus,  on  each  side,  extends  from 
the  posterior  part  of  the  cavernous  sinus  to  about  the 
middle  of  the  lateral  sinus»  in  which  it  terminates.  Its 
course  is  backwards  and  outwards,  and  it  runs  lodged  in  a 
groove  on  the  ridge  which  separates  the  superior  from  the 
posterior  surface  of  the  petrosal  portion  of  the  tempoial 
none.     In  size  it  is  much  smaller  than  the  following. 

The  inferior  petrosal  sinus,  much  shorter  than  the  pre* 
ceding,  runs  in  a  groove  formed  by  the  adjacent  borders  of 
the  sphenoid  temporal  and  occipital  bones.     Its  cootm  it 
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from  tbe  posterior  and  internal  part  of  the  cavernous  aiuus 
backwards,  downwards,  and  slightly  outwards*  to  the  lateral 
sinus  in  whidi  it  ends,  at  the  jugular  fossa. 

The  tranwerse  sinus  runs  from  one  inferior  petrosal  sinus 
to  the  other,  across  tbe  basilar  process. .  Sometimes  there 
are  two  transyeise  sinuses,  one  of  which  runs  somewhat 
below  tlie  other. 

Tbe  arachnoid  membrane,  so  called  from  its  resemblance 
in  delicacy  to  a  spider's  web,  is  a  serous  membrane  (and, 
like  all  other  serous  membranes,  a  shut  sac),  of  an  extremely 
light,  thin,  tra«)sparent  nature.  Its  external  layer  (in  the 
cranium)  invests  the  dura  mater  so  closely  that  it  can  with 
the  greatest  difBcuity  only  be  separated  from  it,  whilst  its 
internal  layer  is  but  lightly  attached  to  the  tops  of  the 
coDYolutiofis  of  the  brain,  and  does  not  dip  down  between 
them  at  all.  The  arachnoid  invests  most  of  tbe  cranial 
nerves,  as  far  as  their  exit  from  the  cranium,  but  returns 
almost  immediately ;  it  also  is  considered  by  most  anato- 
mists to  pass  into  the  ventricles,  lining  them  entirely ;  this 
is,  however,  denied  by  others.  The  place  where  it  enters 
them  is  almost  immediately  under  the  posterior  cerebral 
lobes,  and  is  called  the  Jissure  of  Bichat,  The  arachnoid 
also  extends  from  the  brain  into  the  spinal  canal,  but  it  is 
much  more  dense,  and  mueh  less  adherent  in  this  latter 
situation.  The  arachnoid  may  be  most  readily  seen  as  it 
passes  from  one  convolution  of  the  brain  to  another. 
Between  the  arachnoid  membrane  and  pia  mater  is  found 
a  variable  quantity  of  a  serous  fluid  called  the  sub-arach- 
noidean  fluid,  wliidi  sometimes  exists  in  considerable 
quantity  in  the  spinal  canal. 

Immediately  under,  and  closely  connected  with  the 
arachnoid  membrane,  is  the  third  investment  of  the  brain — 
the  pia  mater — a  highly  vascular  structure,  appearing  to 
consist  only  of  minute  vessels  and  cellular  tissue.  It  invests 
the  brain  most  closely,  covering  its  entire  surface  and 
dipping  down  between  all  the  convolutions.  It  also  passes 
into  the  lateral,  and  thence  over  the  third  ventricle,  in 
which  situation  it  forms  the  tela  choroidea,  or  velum 
inierpositnmy  found  immediately  underneath  the  fornix  ; 
it  also  sends  a  small  process  into  the  fourth  ventricle.  It 
passes  down  upon  the  spinal  cord,  but  becomes  much 
thickened,  and  at  the  same  time  less  vascular,  insomuch 
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that  Cloquet  and  some  others  ha?e  considered  it»  in  thii 
situation,  to  be  a  different  structure ;  but  tbis  is  probaUj 
without  sufficient  reason,  as  the  pia  mater  of  the  spiBjil 
cord  is  quite  continuous  with  that  of  the  cranittm,  and  onW 
alters  on  account  of  the  difference  in  the  struetuie  to  which 
it  is  applied.  Unlike  the  arachnoid,  it  is  eztended  upoo 
the  nerves  which  quit  the  cranium  and  spinal  cmnal,  and 
becomes  eventually  identiBed  with  their  neurilemma. 

Besides  these  structures  investing  the  brain  and  spinal 
cord,  there  is  another  in  relation  only  with  the  ktter,  csIleJ 
the  ligamentum  denticulatum.     This  extends  on  each  tide 
for  the  whole  length  of  the  spinal  cord.     At  its  superior 
extremity   it  is  inserted  into   the  dura  mater  near  the 
foramen  magnum,  and  extends  as  far  as  the  lower  end  d 
the  cord.     Its  internal  margin  is  attached  to  the  wbok 
length  of  the  pia  mater  investing  the  spinal  cord,  whilit 
its  external  margin  is  attached  by  about  twenty*two  littk 
points  to  the  side  of  the  dura  mater,  from  this  circumstsnce 
forming  the  scolloped  or  toothed  appearance  which  givef 
the  ligament  its  name.     The  ligamentum  denticulatum  is 
almost  entirely  covered  by  the  arachnoid ;  it  separates  the 
anterior  from  the  posterior  roota  of  the  spinal  nerves.    It 
preserves  the  spinal  cord  from  concussion  in  sudden  latenl 
movements  of  the  body.     The  ligamentum  denticulatum  is 
situated  between  the  dura  mater  and  the  pia  mater ;  froa 
this  reason  some  have  conceived  it  to  he  formed  by  the 
arachnoid,  but  it  is  generally  considered,  at  the  present 
day,  that  it  is  of  a  perfectly  distinct  structure. 

The  nervous  system  in  general  is,  iu  the  present  diTi 
divided  into  two  grand  parts,  for  the  purposes  of  descriptioo. 
One,  called  the  cerebro-spinal,  containing  the  nerves  of 
animal  life  ;  the  other,  the  ganglionic,  which  comprises  the 
nerves  of  organic  life.  This  latter,  in  man,  is  represented 
by  the  sympathetic  nerves  and  their  adjuncta.  All  the 
vertebrata  have  the  two  systems  developed  in  every  indi- 
vidual, but  the  animals  of  a  lower  range,  sach  as  the 
Crustacea,  have  no  distinct  cerebro-spinal  system,  though 
the  ganglionic  is  in  general  sufficiently  well  developed. 

Before   entering  upon   a   detail  of  the  cerebio-spiD«l 
system,  it  will  be  necessary  to  say  a  few  words  of  the 
various  substances  of  which  it  is  composed. 
The  while  or  medullary  substance  isfoandintheintenor 
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of  theiOerefarumtandfcefebeiliiiD,  but  on  the  etteriorsmfBice 
of  the  medulla  spinalis,  medulla  obloDgata,  pona  Tarolii, 
cms  cerebelli,  and  icrua'certbri.  It  is  composed  of  an 
immense  iDumber  of  small  tubea  or  fibrilee,  i^hich  never 
communicate  with  one  anothery.although  they  occasionally 
interlace.  The  white  substance  scema  only  (as  far  aa  can 
be  known)  to  act  the  part  of  a  conductor  to  the  various 
nervous  manifestatioas  exhibited  by  the  gray.  The  fibres 
of  white  aubatanoe  have  been  anpposed  to  terminate  in 
loops,  but  this  ia  not  as  yet  proved. 

The  tmeritious  or  gray  aubstance  forms  the  external 
layer  of  the  cerebrum  and  cerebellum,  but  it  is  found  in- 
ternally in  the  crura  cerebri  and  crura  cerebelli, 'the  pons 
varolii,  medulla  oblongata,  and  medulla  spinalis.  The  gray 
aubstance  is  composed  of  small,  circular  globules,  whicn 
do  not  in  any  part  present  the  appearance  of  radiating 
(fibres.  .The  structure  is  distinctively  called  vesieular. 
The: gray  substance  has  been  supposed  to  owe  its  colour 
to  theinumerous  minute  vessels  ramifying  through  it.  It 
lis  the!  seat  of  all  the  nervous  manifestations,  such  as  sensa- 
;tion,  motion,  volition,  the  powers  of  the  mind,  memory.  Sec,, 
and  entirely  surrounds  the  extremities  of  the  fibrillse  of  the 
medullary  substance ;  it  covers  the  whole  brain  with  a 
layer,  varying  from  -^  to  -^  of  an  inch  in  thickness.  Its 
surface  is  closely  adherent  to  the  pia  mater  by  cellular 
tissue  and  vessels,  to  which  Ruysch  has  given  the  name  of 
iomentum  cerebri. 

The  yellow  substance,  which,  as  well  as  the  black,  is  but 
a  modification  of  the  gray,  may  be  seen  in  the  lower  part 
of  the  posterior  cerebral  lobes  and  in  the  cerebellum. 

The  black  substance  is  seen,  of  a  semilunar  form,  on 
cutting  across  the  crura  cerebri,  and  is  here  called  the 
locus  niger.  It  is  also  seen  in  the  tuber  cinereum  and 
infundibulum. 

THE   BRAIN. 

The  brain  is  divided,  for  the  purposes  of  description, 
into  the  cerebrum,  cerebellum,  cerebral  protuberance  (or 
pons  varolii),  and  medulla  oblongata.  The  cerebrum  is 
nearly  eight  times  the  size  of  the  cerebellum,  whilst  this 
latter  is  about  eight  times  as  large  as  the  ferebral  pro- 
tuberance. The  weight  of  the  wbole'brain  in  the  adult  is 
aboat  48  ounces,  or  49  ounces  in  the  male -and  47  ounces 
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n  the  female.     Is 

liMDd  to  WCtgll  64  OWkCCS. 

The  ccrrbffvm,  into  wludi  mn  lauiomLCii  dtt 
pillu*  of  the  ipinal  eord»  of  whick,  iaJeti,  it  bhj  be  oa- 
adered  tlie  tcrainal  expoptioa,  occ«ptes  the  vppcr  aai 
prisciptti  portiofi  of  the  CTmaraB.  It  m  dhided,  aboic  hw 
the  £dx  BJ^or,  beiow  br  the  great  loagifadiarf  ^mbi^ 
iato  two  Utml  d^vi^ioatk  calM  hew>pkere%  mad  each  of 
these  u  tohiiTided  iafcfrorlT^  into  three  lohfi»  the  — tefiw, 
middle,  and  p:«:enor ;  the  tvo  former  are  aepaiated  by  a 
distiDCt  de^p  ttnprtwioD,  called  the^^bisra  Sflwm;  bat 
beta  tea  the  m;ddie  and  poatcfior  there  ia  no  dmtamct  Imt 
of  demairatioii. 

The  anteiidr  lobes  of  the  ceiebemm  real  on  the  orbitar 
plate*  of  the  froatai  bone,  the  kaaer  wings  of  the  ■pheaoid. 
and  the  cnbriform  pUte  of  the  ethmoid. 

The  middle  lobe*  rest  opoa  the  greater  winits  of  the 
•pheooii,  and  the  petrosal  portioot  of  the  temporal  boaei, 
which  cMijoictlT  fonn  the  miildie  loma  of  the  craninm. 

The  p:«tehor  cobca  rest  on  the  teiatonam.  Oa  the  sar- 
face  of  f«ch  hemisphere  are  teen  convex  ridges  rwaning  ia 
various  d.rrctions,  named  fwri,  or  cosTolatioDa»  the  fianuti 
between  thera  betag  called  smIeL  or  giooiea. 

The  grri,  or  eDnTolntions  of  ooe  tide,  have  bat  agewni 
resembUnce  in  dgvre  to  those  of  the  other.  The  difceace 
in  appeara:;ce  is  more  nutfked  as  the  brain  u  better  de- 
veloped, and  IS  more  apparent  in  man  than  in  the  inferior 
ania-.al«. 

Go  gentlr  sepaiating  the  two  hemisphere  inpeiiorfT, 
the  corpus  ca^io«um  is  seen. 

On  ^.:c:c 2  awav  the  fobsunce  of  the  braille  at  aboat  an 
inch  in  tfep'h,  from  the  top  of  half  the  hemi^phefes^  we 
bring  iri^o  liew  on  eachMUe  an  irregalar,  small,  oralspsce^ 
termed  by  anat oTiii^ts  the  cemtrmm  ormU  mamma.  Bj  tlui 
secti-T'::  we  «ee  the  white  and  grar  f^ab^tance,  showing  their 
pecaliar  arrangement.  We  also  see  a  few  small  bloodf 
points,  occa»ioDf d  hj  the  division  of  the  minute  rcssels  of 
the  brain.  We  are  able  to  note  also  the  depth  and  rarioai 
shapes  of  the  salci. 

Bj  »i  c;r.^  awav  the  sub^Unce  cf  both  the  hemispbcfvt 
to  a  level  «i:h  the  corpus  caiiosuai,  we  bring  into  views 
larger,  more  regnlar  oval  space,  cmlled  tha  unfi—  aai^ 
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ififff «9.  We  now  we,  in  this  sitaation,  the  conTerg;ing  fibres 
of  the  two  hemispheres,  passing  from  one  to  the  other,  and 
forming  the  corpus  callosaro.  These  fibres  can  be  traced 
into  the  medullary  substance  which  lies  external  to  the 
corpas  caUosum  as  very  delicate,  transverse,  white  lines, 
ItJiedB  traruvena. 

The  corpus  callotumy  so  called  from  its  hardness  (which 
is  considerable  as  compared  with  that  of  the  other  cerebral 
substances),  is  formed  by  the  converging  fibres  of  the 
hemispheres,  and  has  been  from  that  circumstance  called 
the  eommiastira  magna,  or  maxima  cerebri,  the  great  com- 
missure of  the  brain.  Laterally  it  is  continuous  with  the 
white  substance  of  the  hemispheres,  anteriorly  it  is  reflected 
downwards,  forming  a  rounded  margin,  which  terminates 
on  the  base  of  the  brain  in  the  form  of  lamina  cinerea, 
becoming  continuous  with  the  under  surface  of  the  corpora 
striata.  It  passes  over  the  optic  commissure,  with  which 
it  is  slightly  blended,  and  is  lost  on  the  tuber  cinereum 
and  substantia  perforata  antica.  Posteriorly  the  corpus 
callosum  is  continuous  with  the  fornix  in  the  middle,  and 
the  hippocampi  majores  at  the  sides.  Inferiorly  its  surface 
covers  the  bodies  of  the  lateral  ventricles,  and  in  the  middle 
it  is  attached  to  the  septum  lucid um,  whilst  under  its  pos- 
terior margin  is  the  fissure  of  Bichat. 

The  superior  surface  of  the  corpus  callosum  presents  a 
longitudinal  groove  called  the  raphi,  which  runs  along  its 
centre,  and  at  either  side  of  this  is  an  elevated  ridge  running 
along  itS8ide,named«/rt^/on^i7u<ftna/tf«,  or  nerveso(  Laucin, 
whilst  externally  it  is  marked  by  transverse  lines,  called 
linea  transverete.  On  this  surface  run  the  anterior  arteries 
of  the  cerebrum,  which  having  turned  over  the  anterior 
rounded  margin  of  the  corpus  callosum,  pass  on  its  upper 
face  from  before  backwards,  parallel  with  one  another,  and 
are  here  called  artetHa  corporis  eallosi.  The  corpus  cal- 
losum is  composed  entirely  of  white  substance,  and  is  con 
siderably  thicker  posteriorly  than  anteriorly. 

On  cutting  down  longitudinally  into  the  white  substance 
on  either  side  of  the  corpus  callosum,  we  make  an  opening 
into  the  lateral  verUricle. 

Each  lateral  ventricle  is  described  as  consisting  of  a 
body  and  three  cornua,  anterior,  posterior,  and  middle ;  the 
body  is  of  an  irregular  shape,  and  bears  no  resemblance  to 
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an  J  kum  objecc*  althoogk  ii  Iim  beta  Ucaei  to  m 
bon.  AnUnorij  it  tt  coatusosi  vitk  thtt  aai 
coffiM,  porteriorl  J  with  tlie  potti 
lie  tbe  embral  HibttaBCC»  of  tW 
u  the  trptOBi  luddui.  Itt  roof  it  forsed  hj  tW 
oikiMin.  whilst  iu  floor  it  forscd  bj  the  foUowiaig  pwt^ 
in  the  order  mcntiooed  fros  htlbie  hothoMih;  the 
corpoft  ttriatoi*  tienia  eenuciRwIani  (am  which  bco  the 
diMoui  plczoft),  tholoBBft  opticwi^  and  the  ktonl  Aii 
MVgiB  of  the  fornix. 

The  carpms  «/rM#ai  (plonihr,  ooqwinilimU).  k  m  gi»f, 
pcnr>ihnped  bodr.  of  which  the  Iw^er  end  in  nnttriw, 
and  cloee  to  iu'fciiow  of  the  oppo«te  «dcw  whiUc  tike 
tanUer  cxtrrmitT  is  pofterior  and  daver^ent,  being  acpantcd 
from  iu  fellow  br  the  thnlnmi  ofilicL  Intcnmllj  it  it 
coBpoeed  of  both  grmj  and  white  athntcd  ■anrr»  no  Hznd 
as  to  give  it  the  appearance  ffooi  which  it  dmrfo  ita  naae. 
The  white  matter  teen  in  it  ia  a  praloogalion  of  thenntciier 
pTramida.  which  derive  thw  laM  incrcnw  of  mbelnnce 
from  thcae  bodic«  prerionslj  to  expanding  into  the  ccvchtal 
henufphere».  Frooi  thia  circuBstance  the  corpom  striata 
have  b<«n  calku  the  sapcfior  cerebrai  gangly  or  gnn^ia 
of  incraee. 

The  /<nti«  semieirmlmru  m  a  onall,  thin,  ttraw-colonicd 
bacd  of  nervous  snbstacce,  which  separates  (cstcmnUr) 
the  thslaraos  opticus  fro«  the  corpns  striatnaa ;  it  awr  be 
traced  for  a  short  wav  into  the  descending  eomn  ib  whiA 
it  eeases. 

The  ckormd  pietms  is  a  conge  rica  of  blood-ranr^  and 
celloiar  t;i«oe  which  passes  fkosn  the  fonam  of  Monro 
over  tLe  hc^ij  of  the  lateral  ventricle  throogh  the  denecnd- 
iog  coma  of  the  lateral  venticle  to  the  pis  asnter  at  the 
base  of  the  brain.  At  the  loraainn  of  llonro  the  two 
choroid  ptfXQ«cs  unite  to  form  the  velnm  interpuaitnm,  of 
which  we  sLali  speak  wheo  we  treat  of  the  third  ventricle. 
The  thalamus  opticas  and  tiie  fornix  we  will  leave  lor  the 


The  oa/erior  conra  of  the  lateral  ventricle  nppenw  like 

a  simple  grooTe  in  the  cerebral  sabstanee.  ludircctMS  is 
forwards  and  ootwards^  diverging  froaa  iu  lieilow  of  the 
opposite 
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by  a  finger  being  pressed  into  tbe  substance  of  thfe  posterior 
lobe  ;  it  is  thence  called  the  digital  fossa.  Its  direction  is 
backwards  and  inwards,  converging  to  the  opposite  comu ; 
it  presents  a  slight  elevation  (deri?ed  froin  the  corpus 
callosum)  on  its  floor,  called  the  hippoeavkput  minor. 

The  descending  eornu  describes  a  considerable  curve,  the 
general  direction  of  which  may  be  remembered  by  the  word 
BODFi ;  its  course  being  backwards,  outwards,  downwards, 
then  forwards  and  inwards. 

In  the  descending  comu  are  seen  thfe' follWing  parts. 
The  side  and  part  of  the  under  surface  of  the  thalamus  opticus, 
the  choroid  plexus,  the  hippocampus  major,  the  corpus 
fimbriatum,  the  fascia  dentata,  the  pes  hippocampi,  ahd  tUe 
pes  accessorius. 

Tbe  hippocampus  major  soniewhat  resembles  in  shape  a 
cerebral  convolution ;  from  its  twisted  form  ithlis  also  been 
called  the  comu  ammonis.  It  presents  a  cUrve  of  which  the 
convexity  is  outwards  and  the  concavity  inwards,  add 
at  its  inferior  and  anterior  extremity  it  presenta  the|?e« 
hippocampi.  This  latter  is  a  row  of  small  elevations  {t6m 
three  to  five  in  number,  and  somewhat  resembling  the  foot 
of  an  animal.  External  to  the  part  whete  the  conClu  makes 
its  curve  forwards  there  is  seen  another  slight'  elevation, 
called  the  pes  accessorius. 

The  corpus  fimbriatum  or  thenia  hippocampi,  \%  a  thin 
falciform  process  of  white  substance,  forming  the  free 
anterior  border  of  the  hippocampus  major.  It  gradually 
becomes  narrow  and  ends  in  a  point  a  litde  behind 'the  pes 
hippocampi. 

The/a«cta  dentata  is  a  narrow  line  of  gray  substance 
situated  below  the  lower  border  of  the  corpus  flmbriatdm ; 
its  edge  is  marked  by  several  small  transverse  notches, 
whence  it  has  its  name. 

The  hippocampus  major  is  found  to  be  a  lateral  con- 
tinuation of  the  postenor  border  of  the  corpus  callosum 
and  foruix,  and,  in  the  same  way«  the  corpus  fimbriatum, 
or,  as  it  is  sometimes  called,  the  tsenia  hippocampi,  is  a 
continuation  of  the  posterior  extremity  of  the  fbmix. 

The  lateral  ventricles  are  separated  from  one  another  by 
a  thin  longitudinal  septum,  composed  of  nervous  substance 
passing  from  the  corpus  callosum  above,  to  the  fornix 
below,  named  septum  lucidum.     This  septum  luddum  is 
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coDsiderablj  deqper  anterioriy  tban  potteriorlj,  and  coo- 
Uins  between  iu  two  layers  a  small  cavity,  Oned  witli  a 
peculiar  seroas  membraDe,  and  called  tbe  fifth  ▼entride. 
At  tbe  anterior  part  of  tbe  sept  am  locidum,  but  beneath 
tbe  narrow  anterior  part  of  tbe  fornix,  is  seen  a  smidl  bole, 
called  tbe  foramen  of  Monro,  tbrougb  wbicb,  oo  each  aide, 
passes  tbe  cboroid  plexns,  the  two  foramina  leading  to  a 
single  foramen  behind  the  anterior  pillars  of  the  fornix 
through  which  both  cboroid  plexosea  pass,  to  expand  on 
the  roof  of  tbe  third  ventricle,  and  form  Uie  veium  imier- 
paniuM, 

The  tkalami  optici  are  two  large,  firm,  oblong  bodies, 
nearly  an  inch  and  a  half  long,  by  three  fourths  of  sua  inch 
wide  and  deep ;  they  are  composed  of  white  and  grsy 
matter,  tbe  latter  being  internal,  and  throogb  their  centre 
pass  tbe  fibres  of  the  anterior  pyramids,  from  which 
circumstance  they  have  been  called  tbe  posterior  cerebri 
ganglia  ;  they  form  the  middle  ganglia  of  increase  of  the 
anterior  pyramids  of  the  spinal  cord. 

The  bound;;.ries  and  relations  of  tbe  tbalami  optici  may 
be  given  as  follows  : 

Internally  they  are  bounded  by  the  third  ventricle, 
acrors  which  tliey  are  connected  by  tbe  middle  and 
posterior  commissures.  Externally  they  form  a  portion  of 
the  roof  of  the  descending  comu  of  tbe  lateral  ventricle. 
Anteriorly  the  optic  thalami  are  continuous  with  the 
corpora  striata ;  posteriorly  they  are  bounded  by  the  de- 
scending cornu,  and  have  developed  upon4hem  two  rounded 
eminences,  called  the  earpms  genieuiatum  externum  and 
internum^  from  the  former  of  which  the  optic  nerve  takes 
one  of  iu  origins.  Superiorly,  the  thalamus  opticas  is 
partially  covered  by  the  posterior  pillars  of  the  fornix,  the 
remainder  of  its  surface  forming  a  part  of  the  floor  of  the 
body  of  the  lateral  ventricle,  whilst  inferiorly,  it  is  con- 
nected with  the  crura  cerebri,  as  well  as  slightly  with  the 
corpora  albicantia. 

The  thalami  optici  are  also  connected  at  their  posterior 
part  by  small  peduncles  with  the  pineal  gland,  and  the  nates. 

l\\e  fornix  is  a  triangular  lamina  of  white  aubatance, 
with  its  apex  directed  forwards  and  iU  baee  backwards, 
the  former  dividing  into  two  round  banda,  wbicb  pass 
almost  vertically  downwarda   behind   the  anterior  com- 
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missure  to  teminate  in  the  corpora  albicantia,  the  latter 
being  continuous  -with  the  corpus  callosum  in  the  middle, 
and  -with  the  hippocampus  migor  and  corpus  fimbriatum 
at  the  sides;  superiorly,  the  fornix  is  attached  to  the 
septum  liicidum  ;  its  sides  slightly  overlap  the  optic  tbalami, 
whilst  its  inferior  surface  covers  the  third  ventricle^ 
from  which  it  is  partially  separated  by  the  yelum  inter- 
positum.  On  the  under  surface  of  the  fornix  are  seen  some 
longitudinal  lines,  to  which  the  term  psalterium,  or  lyra, 
has  been  applied,  from  a  supposed  resemblance  to  the 
strings  of  a  lyre. 

The  third  ventricle  (which  may  be  easily  shown  by 
cutting  through  and  reflecting,  and  removing  the  velum 
interpositnm  and  the  fornix)  is  a  small  narrow  cavity  lying 
between  the  optic  thalami. 

It  is  bounded  anteriorly  by  the  anterior  commissure  and 
the  anterior  crura,  or  pillars  of  the  fornix,  posteriorly  by 
the  posterior  commissure,  and  the  iter  a  tertio  ad  quartum 
ventriculum;  its  roof  is  formed  by  the  fornix  and  velum 
interpositum ;  its  floor  (which  is  very  short)  is  formed 
by  the  anterior  termination  of  the  corpus  callosum,  tuber 
cinereum  and  infundibulum,  corpora  albicantia,  and  locos 
perforatus  (or  pons  Tarini)  ;  whilst  its  sides  are  formed  by 
the  thalami  optici,  and  very  slightly  by  the  corpora  striata. 
The  middle  or  soft  commissure  crosses  the  middle  of  the 
third  ventricle,  and  almost  entirely  Alls  its  cavity.  Two 
other  commissures  exist  here,  named  anterior  and  pos- 
terior. 

The  anterior  commissure  is  a  medullary  band,  uniting 
the  corpora  striata,  in  front  of  the  anterior  pillars  of  the 
fornix. 

The  middle  commissure,  or  commissure  mollis,  connects 
the  two  optic  thalami  externally  together;  it  is  so  soft 
that  it  is  generally  found  broken  when  the  ventricle  is 
opened.  Between  it  and  the  anterior  commissure,  along 
the  floor  of  the  ventricle,  is  an  opening,  leading  into  the 
infundibulum  terminating  in  a  cui-de-Bac,  called  the  iter 
ad  infundibulum. 

The  posterior  commissure  is  a  rounded  white  cord  con- 
necting the  thalami  optici  posteriorly.  It  lies  over  the 
iter  a  tertio  ad  quartum  ventriculum  and  under  the  pineal 
gland. 

2\S 
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The  iter  a  ieriio  ad  qmartmm  rtntriadma^  otlled  ttko  tbe 
forawnen  commune  poHerius,  aqiutdmeims  Sylrii,  and  emmmiif 
medims,  is  a  •mall  canal,  leading  as  ita  name  denotea,  from 
the  third  to  ibt  fourth  ventricle ;  it  paiae*  awn  tlw  pons 
Tarolii  and  under  the  posterior  comraissore^  naica  and 
testes,  and  pineal  gland. 

The  velum  inierposiium  is  a  triangnlar,  memWanoos 
expansion,  in  which  ramifj  numerous  nunute  veins  and 
arteries ;  its  apex  is  continuous  with  the  choroid  plexoaca 
which  have  entered  the  fentricle  through  the  foraoKU 
commune  anterius,  whilst  its  hase  (which  is  posterior)  is 
situated  close  to  the  fissure  of  Bichat,  through  which  it 
passes.  In  it  run  the  Tense  Oaleni,  which  finally  unite 
into  one,  and  which,  with  the  inferior  longitudinal  ainoa, 
combine  to  form  the  straight  sinus. 

The  foramen  commune  anterius  is  that  canal  bj  which 
the  lateral  ventricles  communicate  with  the  third ;  it  is 
shaped  like  the  letter  Y,  the  two  superior  bars  of  which  are 
(in  the  brain)  anterior,  whilst  the  inferior  is  posterior. 
Tills  is  occaBioned  by  the  two  chloroid  plexuses,  either  of 
which  has  a  fteparate  foramen  to  pass  through,  afterwards 
uniting  together  and  passing  behind  the  anterior  pillars  or 
crura  of  the  fornix  as  but  one  body. 

Under  the  posterior  part  of  the  velum  will  be  found  the 
pineal  gland,  and  infenorly  and  somewhat  posteriorly  to 
this,  the  corpora  quadrigemina. 

These  latter  are  four  little,  white,  round,  bodies,  con- 
nected intimately  with  each  other,  of  which  the  anterior 
and  superior  pair  are  called  the  nates,  the  posterior  and  in- 
ferior being  named  the  testes,  from  a  fancied  resemblance 
to  the  arrangement  of  those  parts.  The  natcM  are  con- 
nected with  the  optic  thalami  on  each  side  by  a  thickisk 
peduncle ;  the  teste»  being  continuous  with  the  cerebellum 
by  two  peduncles,  called  the  proce99ua  S  cerebcUo  ad  testes. 
Between  tlie  processus  e  cerebello  ad  testes  is  stretched  a 
thin  layer  of  medullary  substance,  called  the  valve  of 
Vieussens,  This  latter  forms  a  portion  of  the  roof  of  the 
fourth  ventricle.  The  nates  and  testes  are  bounded  above 
and  behind  by  the  fissure  of  Bichat,  whilst  anteriorly  and 
inferiorly  tiiey  are  bounded  by  the  iter  a  tertto  ad  quaiinm 
ventriculum. 

The  pineal  gland  is  a  small  oval  portion  of  gray  matter, 


about  the  size  of  a  small  pea.  Its  ottly  connexion  to  the 
brain  is  bj  two  small  delicate  peduncles,  which  run  frbm 
it  to  the  optic  thalami.  It  rests  upon  the  groove  and  upper 
part  of  the  nates.  It  contains  often  a  little  gritty  matter, 
composed  of  phospbate  of  lime.  It  occasionally  appears 
divided  into  two  lobes.  It  has  also  been  sometimfes  called 
the  conarium,  and  the  earthy  matter  has' been  named 
acertulua  cerebri.  It  was  supposed  by  Descartes  to  be'  the 
seat  of  the  soul.' 

THE  CBBEBELLUM. 

The  cerebellum  (or  little  brain)  is  situated  in  the  pos- 
terior occipital  fossse,  resting  slightly  upon  a  portion  of 
the  temporal  bone,  and  it  is  covered  in  by  the  tentorium. 
A  slight  line  of  demarcation  separates  it  externally  into 
two  lobes,  but  internally  there  is  a  very  manifest  line  of 
division.  Inferiorly  the  falx  minor  assists  in  the  separa^ 
tion. 

Externally  the  cerebellum  is  not  covered  with  con- 
volutions like  the  cerebrum,  but  appears  to  be  formed  by 
a  number  of  lamellee  or  plates,  with  sulci  between  them. 
When  cut  into  on  either  side  perpendicuhirly  the  arrange- 
ment of  the  white  and  gray  matter  is  seen;  these  are 
arranged  in  such  a  way  as  to  give  an  arborescent  appear- 
ance, thence  called  the  arbor  vitiSi  the  white  substance 
forming  the  stalks,  and  the  gray  the  leaves  of  this  arrange- 
ment. 

When  cut  across  at  about  the  outer  third  we  see  in  the 
middle  of  the  medullary  substance  an  oblong  patch  of  gray 
matter  with  a  jagged  border,  which  is  called  the  corpui 
rhomboideum  or  deniatum,  and  is  supposed  to  be  a  gangUon 
of  increase  to  the  formative  fibres  of  the  cerebellum. 

The  superior  vermiform  process  of  the  cerebellum  is  a 
slightly  elevated  ridge  running  along  the  middle  of  the 
superior  surface  of  the  cerebellum  between' the  two  lateral 
lobes,  which  it  connects  superiorly. 

The  inferior  vermiform  process  is  situated  inferiorly,  and 
runs  from  before  backwards  between  the  two  lateral  lobes, 
which  it  connects. 

ThefocculuSy  or  pnevmogastric  lobule,  is  situated  on  the 
anterior  border  of  the  cerebellum,  close  to  the  origin  of  the 
eighth  pair,  whence  its  name. 
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The  Knguetta  laminota,  is  a  smiill  proeesA  of  gray  sab- 
stance,  extendins;  from  the  cineritious  matter  of  the  cere- 
bellum to  the  valve  of  VieuMeos. 

The  ueufa  and  tofuiU  are  three  processes  of  the  cere- 
bellum, situated  on  its  anterior  surface,  and  formiDg  the 
posterior  boundary  of  the  fourth  ventricle.  They  resemble 
those  parts  in  the  throat  when  in  a  swollen  state. 

The  peduncles  of  the  cerebellum  are  four,  two  of  them 
(the  superior)  are  the  processus  i  cerebelio  ad  te9lf^  the 
other  two  being  the  corpora  restiformia, 

The^e  latter  (which  will  be  fully  described  with  the 
medulla  oblongata)  form  part  of  the  lateral  boundaries  of 
the  fourth  ventricle. 

The  crura  cerebelli  are  two  thick  rounded  cords  (very 
short),  leading  from  the  substance  of  the  cerebeUum  oa 
each  side  to  the  pons  varolii.  They  form  part  of  the  great 
transverse  commissure  of  the  cerebellum. 

The/oi/rM  ventricle  is  a  small  cavity  situated  between 
the  medulla  oblongata  and  the  cerebellum. 

It  is  bounded  laterally  by  the  corpora  restiformia,  and 
the  processus  e  cerebelio  ad  testes.  Above  by  tlie  testes 
and  the  iter  a  tertio  ad  quarto  ventriculum  ;  below  by  a 
small  process  of  pia  mater,  and  arachnoid  closing  its  cavitv. 
Posteriorlv  bv  the  valve  of  Yieussens  above,  and  the  uvula 
and  tonsils  below,  and  anteriorly  by  the  posterior  surface 
of  the  medulla  oblongata,  across  which  are  seen  some 
delicate  white  stricc,  which  are  the  origins  of  the  auditory 
nerve.  This  surface  comes  to  a  point  (between  the  two 
restiform  processes)  inferiorly,  which  has  been  called  the 
calamus  scriptorius,  from  a  slight  resemblance  that  it  has 
to  a  writing  pen. 

At  the  extreme  point  of  the  pen  is  seen  a  small  cavity, 
called  (from  its  describer)  the  ventricle  of  Arantius. 

The  little  projection  of  the  pia  mnter  inferiorly  into  this 
ventricle  has  been  called  the  choroid  plexuses  of  the  fourth 
ventricle. 

We  will  now  proceed  to  the  description  of  the  base  of 
the  brain,  with  which  we  will  describe  the  cerebral  pro- 
tuberance in  its  proper  place. 

Before  proceeding  to  examine  the  base  of  the  brain, 
care  should  be  taken  that  its  external  edge  should  be 
supported  all  round,  so  as  to  give  it^  as  far  as  possible,  the 
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sinM  AntappeAnrace  as  it  has  during  life.  OCfaerwise  the 
Bides  and  posterior  part  will  so  far  separate  from  their 
natural  position  that  a  distorted  appearance  of  the  parts 
will  ensue. 

M«st  anteriorly  will  be  perceived  the  great  longitudinal 
fissure  dividing  the  anterior  lobes  of  the  brain,  and  on  gently 
separating  these  we  shall  see  the  anterior  extremity-of  the 
corpus  callosom. 

On  each  sideef  this  fissure  is  a  groove  which  lodges  the 
olfactory  nenre  and  its  bulb. 

In  front  of  the  optic  commissure  in  the  mesial  line  is 
the  lamina  cinerea,  a  continuation  of  the  corpus  oallosum. 

Further  back  and  in  the  middle  line  may  be  seen  the 
commissure  of  the  optic  nerves^  the  anterior  diverging 
nerves  going  to  the  eye,  whilst  the  posterior,  converging 
forwards,  mav  be  traced  over  the  crura  cerebri  to  their 
origin  in  the  optic  thalami  and  corpora  quadrigemina. 

External  to  the  optic  commissure  may  be  observed  a 
triangular  space,  of  a  brownish  colour,  called  ihe  substantia 
perforata  antica  :  a  portion  of  the  inferior  surface  of  the 
corpora  striata.  It  has  its  name  from  its  being  perforated 
by  several  minute  tufts  of  vessels,  which  pass  through  it  to 
supply  the  interior  of  the  brain. 

In  this  situation  may  be  seen  the  three  origins  of  the 
olfactory  or  first  nerve,  its  most  internal  one  being  from 
the  internal  border  of  the  substantia  perforata  antica,  its 
middle  one  from  a  little  tubercle  of  the  gray  substance  of 
the  anterior  lobe,  whilst  its  external  root  runs  for  a  short 
distance  along  the  fissure  of  Sylvius,  in  which  it  termi- 
nates. 

^he  fissure  of  Sylvius  is  a  deep  grove,  which  separates 
the  anterior  from  the  middle  lobe.  It  commences  internally 
at  the  siibslantia  perforata  antica,  and  it  runs  outwards 
and  very  slightly  forwards  to  the  edge  of  the  brain.  A 
little  before  its  internal  termination  this  fissure  divides 
into  two,  which,  by  their  divergence  from  one  another, 
partially  enclose  a  small  group  of  convolutions,  called  the 
Island  of  Reil. 

Along  the  fissura  Sylvii  runs  the  middle  cerebral  artery. 

Immediately  behind  the  optic  commissure  is  situated  a 
small  dark  reddish  eminence,  called  the  tuber  cinereum; 
from  the  middle  of  which  (in  tl^a  position  of  the  brain) 
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projecU  the  infuiidibnlum.  This  latter  it,  as  its  name 
denotes,  a  tniAll  fannel.  and  leading  from  the  third  Ten- 
tricle  to  the  pituitary  gland,  or  more  correctl  j  hod  j.  The 
infundibulum  is,  however,  not  penrioat,  excepting  at  its 
npper  part,  the  lower  being  closed  by  a  small  fold  of  the 
serous  membrane  of  the  ventricle. 

The  pituitary  body  (the  ute  of  which  is  Hnkncnro)  is 
situated  in  the  sella  turcica  of  the  sphenoid  boDC.  It  is 
bounded  laterally  by  the  cavernous  siirases,  and  has  no 
communication  with  the  nose.     Its  shape  is  oral. 

Externally  to  the  tuber  cinereum  and  nndtr  the  edge  oi 
the  middle  cerebral  lobe  is  seen  a  fissare,  through  which 
the  pia  mater  enters  the  descending  coma  of  the  lateral 
ventricle,  as  the  choroid  plexus. 

The  tuber  cinereum  forms  a  portion  of  the  floor  of  the 
third  veutricle,  and  is  attached  laterally  to  the  con  verging 
optic  nerves. 

Behind  the  tuber  cinereum  and  infandiboium  are  seen 
two  small  round  white  bodies,  called  the  corpora  edlicamtim, 
pisi/ormia,  or  mamiilaria,  but  generally  by  the  first  name ; 
they  are  composed  of  white  matter  externally  and  gray 
internally,  and  are  the  terminations  of  the  anterior  pillars 
of  the  fornix. 

Behind  the  corpora  albicantia  is  seen  a  small  triangolar 
piece  of  gray  Bubstance,  called  the  iocits  per/oratuspoMticMS, 
or  pout  Tarini,  It  is  perforated  by  numerous  small  blood- 
vessels. It  forms  a  portion  of  the  floor  of  the- third  ven- 
tricle.    It  is  bounded  laterally  by  the  crura  cerebri. 

The  crura  cerebri  are  two  short,  thick,  rounded  cords, 
leading  from  the  pons  varolii  to  the  optic  thalami.  Tbey 
are  principally  composed  of  medullary  substance,  but  in 
their  interior  is  a  semilunar  mass  of  gray  substance^  which, 
from  its  dark  colour,  is  called  locus  niger. 

The  crura  cerebri  are  composed  of  the  anterior  columns 
of  the  spinal  cord,  increased  prodigiously  by  additions  from 
the  ganglion  of  increase  in  the  pons  varolii.  From  the 
internal  surface  of  the  crura  cerebri,  just  after  their 
emergence  from  the  pons,  arise  the  third  pair  of  nerves, 
called  moiores  oculorum.  They  have  been  traced  in  the 
crura  to  the  locus  niger. 

Immediately  behind  the  crura  cerebri  is  seen  iht  pons 
varolu.     This,  which  is  also  called  the  cerebral proiuber- 
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ance,  nodus  cerebri^  or  annular  protal)ei'anc.\  is  a  square 
mass,  tlie  breadth  of  which  is  about  equal  to  its  length 
and  depth.  From  its  appearing  to  unite  the  cerebrum 
and  cerebellam,  it  has  been  Bometimes  called  the  *' nodus 
encephali."  Its  anterior  Burfaee  (whichi  when  we  look 
at  it  in  examining  the  base  of  the  brain,  is  superior)  rests 
upon  the  basilar  process  of  the  occipital  bone,  and  is 
slightly  grooved  in  its  centre  by  the  basilar  artery.  Its 
posterior  surface  is  groved  by  the  iter  a  tertia  ad  qaartam 
yentricalum.  Its  superior  edge  is  connected  with  the  crura 
cerebri  which  pass  out  from  it,  whilst  posteriorly  it  is  in 
relation  with  the  medulla  oblongata,  and  laterally  it)  is. 
continuous  with  the  crura  cerebelli. 

The  pons  varolii  is  somewhat  complex  as  to  its  stmctnre, 
and  is  rendered  somewhat  more  so  by  the  various  parts  in 
relation  with  or  passing  through  it.  The  external  part  of 
the  pons,  both  anteriorly  and  posteriorlj;  may  be  considered 
as  forming  the  great  commissure  of  the  cerebellum.  This 
portion  is  composed  of  medullary  substance,  the  fibres  of 
which  are  transverse.  Internally,  the  pons  varolii  is  filled 
by  a  quantity  of  gray  ganglionic  substance,  through  the 
centre  of  which  the  fibres  of  the  corpora  pyramidalia  and 
olivaria  pass  from  behind  forwards  and  upwards  to  form 
the  crura  cerebri.  These  fibres  are  greatly  increased  in 
this  situation  as  to  number,  and  this  circumstance  has 
caused  the  pons  varolii  to  be  considered  as  the  first  or 
cerebellar  ganglion  of  increase  to  the  spinal  cord.  It 
must,  however,  be  borne  in  mind  that  the  posterior  pillars, 
or  corpora  restiformia,  do  not  enter  into  the  pons  varolii  at 
all.  By  the  sides  of  the  pons  varolii  are  seen  the  fourth 
nerves  coming  from  their  origin  in  the  valve  of  Vieiissens, 
and  at  its  point  of  junction  with  the  crus  cerebelli  of  each 
side  the  fifth  nerve  is  seen  emerging. 

The  crura  cerebelli  are  two  thick  medullary  cords, 
leading  from  the  pons  varolii  to  the  lateral  portions  of  the 
cerebellum,  one  on  each  side.  They  are  composed  of 
medullary  substance. 

Immediately  behind  the  pons  varolii  is  seen  the' medulla 
oblongata.  This  is  the  upper  end  of  the  spinal  cord,  and 
is  considerably  thicker  and  more  expanded  than  the  rest. 
Although  there  is  no  distinct  line  of  demarcation  that 
separates  it  from  the  rest  of  the  spinal  cord,  we  are  accus- 
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tomed  to  oonBider  about  the  superior  inch  and  a  quarter 
as  belonging  to  the  medulla  oblongata,  whilst  the  reat  ia 
described  as  the  cord.  The  medulla  oblongata  is  about 
five  eighths  of  an  inch  broad  and  half  an  inch  thick.  It  is 
divided  by  an  anterior,  a  posterior,  and  two  lateral  grooves 
into  four  rounded  bodies,  called  pyramids,  of  which  the 
two  anterior  are  called  corpora  pyramidalia,  and  the  two 
posterior  corpora  restiformia.  Between  these  two,  at  the 
upper  part  of  the  lateral  groove,  is  seen  on  each  side  a 
little  oblong  elevation,  called  from  its  shape  the  corpoi 
olivare ;  and  lastly,  between  the  corpus  olivare  «nd  -resti- 
forme  is  seen  a  narrow  white  line,  traceable  a  considerable 
way  down  the  cord,  called  the  respiratory  tract  of  ^ 
Charles  Bell.  The  general  figure  of  the  anterior  part  of 
the  medulla  oblongata  is  rounded,  of  the  posterior  flattened. 

ThecorporapyramidaliapOTtLnterior  pyramids,  are  situated 
close  together,  being  only  separated  by  the  anterior  sulcus. 
About  three  fourths  of  an  inch  below  the  pons  the  two 
decussate,  the  fibres  of  the  right  one  passing  to  the  left, 
and  vice  versd.  This  helps  to  explain  the^ause  of  paralyiis 
occurring  on  the  opposite  side  of  the  body  to  that  of  tbe 
brain  affected  by  accidental  or  morbid  lesion.  From  the 
extreme  summit  of  the  corpora  pyramidalia  arise  the  sixth 
nerves. 

The  corpora  olivaria  are  composed  of  white  substance 
externally,  and  contain,  in  their  interior,  a  small  leaf-like 

Eatch  of  gray  matter,  named  corpus  dentatum  olivare^  which 
as  given  them  the  name  of  ganglia  of  increase  of  the 
medulla  oblongata.  The  fibres  of  these  bodies,  as  well  sf 
those  of  the  corpora  pyramidalia,  pass  throagh  the  pons 
varolii.  Between  the  corpora  pyramidalia  and  olivaris 
arises  the  ninth  pair  of  nerves. 

The  corpora  restiformia  are  composed  of  medullary 
substance  almost  entirely ;  they  are  close  together  beloWf 
but  above  diverge  from  one  another  to  pass  at  once  into 
the  lateral  lobes  of  the  cerebellum.  From  this  they  hate 
been  sometimes  called  the  processus  e  cerebello  ad  m^ 
dullam.  They  form  by  their  divergence  the  calamua  scrip- 
torius,  and  bound  laterally  the  cavity  of  the  fourth  ventricle. 
From  the  groove  between  the  corpora  olivaria  and  resti- 
formia arise  the  seventh  and  the  first  two  divisions  of  tbe 
eight  nerves,  the  former  being  superior.     External  to  tbe 
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latter  is  seen  the  floccalus  or  pueamogastric  lobule  of  the 
cerebellum. 

Before  leaving  the  braiD,  I  shall  say  a  few  words  on  its 
mode  of  erolution  from  the  spinal  cordj-as  well  as  on  the 
modes  of  correspondence  and  connexion  between  the  two 
sides. 

The  corpora  pyramidalia,  as  before  mentioned,  pass  first 
through  the  pens  varolii,  their  <first  ganglion  of  increase, 
which  they  leave  considerably  augmented,  as  the  crura 
cerebri.  They  then  pass  into  the  optic  thalami,  their 
second  (the  iuferior  cerebral)  ganglion  of  increase ;  from 
this  they  pass,  into  the  oorpora  striata,  or  superior,  cerebral 
ganglion  of  increase,  where  they  receive  their  last  aug- 
mentation, before  they  are  evolved  into  the  cerebral  hemi- 
spheres. 

The  coppom  olivaria  pursue  a  «imilar  course  to  the 
pyramidalia ;  but  in  addition  to  passing  through  the  other 
ganglia  of  increase,  the  major  part  of  tbeir  fibres  go  through 
an  oval  nucleus  situated  in  their  centre,  calUd  the  olivary 
ganglion  or  corpus  dentatum,  which  thus  forms  their  first 
ganglion  of  increase. 

The  corpora  restiformia  spread  out  nutothe  cerebellum, 
without  having  any  relation  with  the  pons,  and  after 
passing  through  their  single  ganglion  of  increase  (the 
corpus  rhomboideum),  are  evolved  into  the  cerebellar 
hemispheres. 

The  former  parts,  which  from  their  situation  and  distri- 
bution have  been  called  the  diverging  fibres,  include  all 
those  parts  which  are  evolved  into  the  cerebral  hemispheres. 
The  next  which  we  shall  speak  of  are  the  converging  fibres, 
or  those  which  bring  all  the  parts  of  the  brain  into  com- 
munication and  common  consent  of  action  with  one 
another. 

They  are  the  following : 

The  corpus  callosum,  or  great  jcoromissurer  connects  the 
two  hemispheres  of  the  cerebrum. 

The  anterior  commissure  connects  the  corpora  striata. 

The  middle,  or  soft  commissure,  connects  the  optic 
thai  ami. 

The  posterior  commissure  also  connects  the  optic  thalami 
at  their  posterior  part. 
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Tbe  pons  vorolii  connectB  the  cerebellar  hemispheres  in 
the  same  waj  as  the  corpus  callosum  the  cerebral. 

These  are  all  transverse  commissures,  and  ooonect  the 
hemispheres  one  with  tbe  other. 

The  foruix  is  an  antero«posterior  commissure,  4!onnectiiig 
the  anterior  with  the  posterior  parts  of  the  cerebrum. 

The  peduncles  of  the  pineal  gland  are  also'CoramtssuraL 

The  processus  «  cerebello  ad  testes  and'  tlie  val?e  of 
Yieusseus,  are  both  antero-posterior  eoDNnitsures,  and 
serre  to  connect  parts  of  the  cerebrum  and  (cerebellum. 

The  septum  lucidum  is  considered  to  be  a  perpendicular 
commissure,  connecting  the  oorpna  oallosttDS  and  the 
fornix  together. 

Most  of  these  commissures  are  composed  of  whit*  anb* 
stances,  but  the  soft  commissure  and  the  yaWe  of  Vieusaeniy 
as  well  as  the  pineal  peduncles,  are  composed  of  gray. 

Many  actions  and  thoughts  which,  from  the  peculiar 
arrangementand  perfect  indinduality  oMhe  heimsphere% 
might  have  been  expected  to  be  double^  are  by  this  firee 
comnfHinicatioB  made  single;  and  thtts,.  so  to  speak, 
nothing  is  done  by  one  side  of  the  body  that  is  not  iiame> 
diately  perceived  by  the  other. 

The  epinal  cord,  medulla  spinalis,  or  spinal  marrow,  is 
all  that  part  of  the  cerebro*spinal  axis  which  is  situated 
below  the  medulla  oblongata.  Fronvthis  point  it  extends, 
passing  down  the  spinal  sheath,  to  the  first  or  second 
lumbar  vertebra,  at  which  spot  it  terminates  in  tbe  eaolk 
equina.  In  early  life  it  extends  almost  the  whole  length 
of  the  spinal  column  (as  indeed  it  does  permanently  in 
many  animals),  but  it  rapidly  assumes  its  permanent  con* 
dition  in  the  human  species.  When  cut  across^  its  shape 
is  ovoid,  the  long  axis  being  transverse,. and  its  sise  varies 
in  different  parts  of  the  canal,  it  being  narrowest  in  the 
middle  of  the  dorsal  region,  and  broadest  at  the  medulk 
oblongata,  its  next  largest  part  being  just  before  it  termi- 
nates, and  its  next  opposite  tbe  sixth  and  aeventb  eervical 
vertebrse. 

It  is  composed  of  both  white  and  gray  matter,  tbe  lattdr 
being  internal  and  the  white  external. 

The  spinal  cord  presents  six  grooves,  of  which  one  is 
anterior  and  one  posterior,  the  four  oUiers  being, at  the 
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»ide«k  Themlciiy  loiig;itudina1i8  anterior  is  tolerably  wide, 
but  not  to  deepaa  the  posterior;  it  rans  through  abont 
three  ei^bt'Oi  the  spinid  cord,  but  does  not  pass  down  to 
Lhe  gray  substance. 

Tfie  salens  longitudinalia  posterior,  narrower  but  deeper 
than  the  anterior,  extends  neariy  half  way  through  the 
cord,  aDditerminates  in  the  gray  substance* 

The  anterior  lateral  groove  is  a  narrow  line  on  the  side 
>f  the  cord  from  which  arise  the  anterior  or  motor  roots 
»f  the  spinal  nenres^  it  only  grooves  the  white  substance. 

The  posterior  lateral  groove,  parallel  with  but  posterior 
o  the  preceding,  is  larger  and  proceeds  into  the  gray 
nbstaoee ;  from  it  arise  the  posterior  or  sensitive  branches 
if  the  spinal  nerves. 

By  these  grooves  the  spinal  cord  is  divided  into  three 
olumna  on  each  side — the  anterior,  posterior,  and  lateral. 
)n  the  anterior  part  of  tliese  last  is  seen  the  narrow  white 
ine  of  the  respiratory  tract  of  Sir  Obarles'Bell. 

Hie  gray  substance  is  found,  on  making  a  section,  to  be 
.rranged  in  a  crescentic  shape  in  each  hemisphere,  one 
omer  of  the  crescent  being*  anterior  and  shorter,  the 
itber  longer-  and  reaching  to  the  roots  of  the  posterior 

giiial  nerves.  The  two  crescents  are  arranged  so  that 
ey  are,  as  we  may  say,  back  to  back,  and  are  connected 
D  one  another  by  a  narrow  band  of  gray  substance,  so 
hat  they  produce  an  appearance  not  very  unlike  a  capital 
etter  H. 

The  white  matter  entirely  surrounds  the  gray,  excepting 
t  the  roots  of  the  posterior  nerves  and  at  the  bottom  of 
he  posterior  sulcus.  The  two  sides  of  it  are  only  con- 
ected  anteriorly  at  the  bottom  of  the  anterior  groove,  and 
hit,  from  the  transverse  direction  of  the  fibres,  is  some- 
imea  called  the  spinal  commissure.  The  medullary  fibres 
posteriorly  are  nearly  all  longitudinal. 

Tbe  arteries  that  supply  the  brain  arise  from  two  sources 
n  each  side,  the  internal  carotid  and  the  vertebral.  The 
Internal  carotid,  which  divides  at  the  anterior  part  and  side 
f  the  sella  turcica,  gives  ofi*: 

1  *  The  ophthalmic,  supplying  the  eye  and  its  appendages, 
^hich  it  reaches,  through  the  foramen  opticum. 

2.  The  anterior  cerebral,  which  runs  forwards  and  up- 
wards parallel  to  its  fellow  of  the  opposite  side,  over  the 
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anterior  border  of  the  corpoi  caUo•llB^  on  the  superior 
surface  of  vhich-it  mns  as  the  mrieriu  eorpans  cmilom.  It 
U  coDDected  with  ita  fellow  by  a  abort  braaeb,  the  mtUerior 
eommunieatimg  arter j. 

3.  The  ^middle  cerebral  artery,  wbicb  rma  along  tbe 
fissare  of  Syliiua,  terminating  a  little  beyond  ita  ooter 
end.  It  it  tbe  largest  of  tbe  braocbea  of  the  internal 
carotid. 

4.  Tbe  foeierior  eowtmumeaHm§y  which  rona  almost 
directly  backwards  to  join  the  poaterior  cerebral,  thai 
completing  the  circle  of  Willis  on  each  side. 

The  rerUbral  artery  of  each  side,  after  entering  tbe 
akull  at  the  foramen  magnum,  first  gives  off  a  wtenmgeal 
branch  or  two  to  supply  the  dura  mater,  the  anterior  and 
posterior  spinal  arteries  to  supply  tfae-^eord,  and  then  the 
inferior,  er  posterior  cerebellar  artery,  which  ia  diatribntcd 
to  the  lower  and  back  part  of  tbe  cerebellum  ;  after  whidi 
it  unites  with  its  fellow  of  the  opposite  side  to  form  tbe 
basilar  artery,  which  lies  on  the  basilar  process  of  the  base 
of  the  ikull. 

Tbe  basilar  artery  runs  forwards  and  npward8,.giriog 
off  transverse  branches  to  tbe  pons,  internal  ear, -and  parti 
of  tbe  bsse  of  tlie  brain,  and  finally  divides  at  tbe  upper 
border  of  the  ponR  varolii  into  ita  four  terminal  branches. 
The  anterior  pair  of  which  are,  the  poeterior  cerebral,  4Uiid 
the  posterior,  t\\e  superior  or  anterior  cerebellar.  These 
two  are  separated  on  each  side  by  the  third  pair  of  nerves. 

The  circle  of  Willie  is. a  very  ourioua  arterial  eommoai- 
cation,  by  means  of  which  all  the  four  great  <:erebnd 
arteries  aiuutomose  very  freely -with  one  another. 

This  space  is  not  circular,  but  heptagonal  inabape,  it 
being  formed  in  front  by  the  anterior  communicating 
artery,  next  to  which,  on  each  side,  lie  tbe  anterior  cerebrtl 
arteries,  the  posterior  communicating  arteriea  connecting 
these  with  the  posterior  cerebral  arteriea  which  form  the 
posterior  angle. 

Witliin  the  circle  of  Willis  are  seen  the  following  parts  : 
from  before  backwards,  the  lamina  cinerea,  the  optic 
commissure,  tuber  cinereum  and  infundibuluro,  corport 
albicnntia,  locus  perforatus,  and  a  small  portion  of  tbe 
crura  cerebri,  with  the  roots  of  the  third  pair  of  nerves. 

The  arteries  of  the  brain  are  remarkable  for  their  tortoons 
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course,  and  free  Rnastomosis  with  oneanother,  their  dividing 
into  minute  branches  previously  to  entering  the  substance 
of  the  brain,  and,  lastly,  for  the  thinness  of  their  coats, 
the  middle  one  being  apparently  deficient,  and  having  no 
regular  vene  coroites. 

The  arteries  of  the  brain  are  also  extremely  liable  to 
oaaific  deposit  in  old  age. 

The  veins'of  tlie  brain  empty  themselves^into  the  various 
sinuses,  which  finally  pour  their  blood  into  the  internal 
juguiar  veinni. 

NEBYE9. 

The  nerves  are  white  medullary  cords,  necessary  to 
sensation,  motion,  and  all  the  functions  of  life.  They  are 
composed  of  very  minute  fibrillee,  called  nervous  fibres, 
each  fibre  having  its  sheath,  called  neurilemma.  These 
fibres  are  next  bound  together  by  their  neurilemma,  forming 
primary  fasciculi.  These  primary  fasciculi  being  bound 
together  by  cellular  tissue  to  form  secondary  ^sciculi, 
several  of  which,  aggregated  together,  form  a  nerve,  which 
is  contained  in  a  strong  fibrous  sheath  that  keeps  all  its 
parts  together,  and  to  which  the  term  neurilemma  is 
ordinarily  applied. 

The  ultimate  nervous  filaments  are  now  considered  as 
tubular,,  containing  within  their  cavity  a  soft  substance, 
which  may  be  easily  squeezed  out  from  their  cut  ends. 

The  ganglionic  filaments  have,  to  all  appearance,  no  in- 
ternal cavity ;  they  are  considerably  less  in  diameter  than 
those  of  the  cerebro-spinal  system. 

There  is  considerable  doubt  about  the  termination  of 
the  nervous  filaments,  some  considering  them  as  ending  in 
loops,  others  thinking  that  they  terminate  in  free  ends, 
either  enlarged  or  so  small  as  to  be  lost  to  sight  in  the 
tissues,  whilst  some  evidently  terminate  in  ganglionic 
corpuscles  or  Pacinian  bodies.  We  shall  not  be  very  far 
off  the  truth  if  we  consider  each  nerve  as  double;  its 
terminal  end  being  a  loop  ;  its  originating  end  from  two 
nerve-corpuscles.  The  origin  of  all  the  nerves  of  animal 
life  being  in  the  cerebro-spinal  system,  and  that  of  the 
nerves  of  organic  life  in  the  ganglionic  or  sympathetic 
system. 

As  far  as  can  be  ascertained,  the  sympathetic  nerves 
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coffinnonicate  with  one  anotlitr  by  means  of  their  Kmglii; 
but  the  eerebro-4piiiAl  nerves,  though  they  often  interitce, 
rformiqg  plexuses,  never  commuuicate  one  with  Another. 

Jli^any  of  thecerebro-spinal  nerves  have  enlarged  portioni, 
called  ganglia.  These,  besides  containing  many  interladog 
fibres,  have  also  several  nerve  or  ganglionic  corpnaekt  io 
their  interior,  from  which  may  be  seen  .arising  additioBii 
nervous  fibres.  The  precise  uae  of  the  ganglia  ia^  however, 
unknown. 

The  sympathetic  ganglia  are  generally  latger  than  Ae 
cerebro-spinal,  are  contained  in  a  fibrous  capsule,  are  red 
in  their  colour  (instead  of  white),  and  are  very  Tascalar. 
They  are  composed  of  both  gray  and  white  matter,  oon* 
taining  many  ganglionic  corpuscles,  and  may  be  lodGed 
upon  as  so  many  nervous  centres. 

The  cerebro-spinal  nerves,. of  which  vre  arenow.aboatto 
speak,  are  generally  divided  into  two  sets,  the  cerebral  and 
spinal,  the  former  containing  nine  pairs,  >the  latter  thiiCy- 
one  pairs  of  nerves. 

CEREBRAL  NBRTES. 

The  Jint  pair,  or  the  olfactory  nerves,  take  their  origio 
by  three  roots,  the  outer  and  inner  one  medullary,  the 
centra)  one  cineritious.  The  first,  which  is  .longest,  ariiei 
from  the  inner  end  of  the  fissure  of  Sylvius ;  the  secosd, 
from  the  substantia  perforata  antica ;  the  central  or  gray 
portion,  from  the  substance  of  the  anterior  lobe.  Tbey 
soon  unite,  forming  a  wl)ite  triangular  cord,  lodged  in  t 
groove  at  the  base  of  the  anterior  lobe,  about  half  an  inch 
from  the  median  fissure ;  and  covered  by  the  arachnoid 
only  on  their  under  surface.  Each  oordjs  then  expanded 
upon  the  cribriform  plate  of  the  -ethmoid  bone,  to  form 
the  olfactory  bulb,  composed  of  white  and  gray  matter, 
which  gives  out  numerous  medullary  filaments,  to  ps^ 
through  the  cribriform  plate  of  the  ethmoid  bone.  Tbei^ 
filaments,  which  receive  an  investment  frum  the  dura mst^f 
as  they  pass  out  of  the  skull,  are  distributed  upon  the 
septum,  roof  of  the  nose,  and  the  superior  turbinate 
bones,  by  three  series  of  filaments. 

The  second  pair,  or  optic  nerves,  arise  from  the  corpo* 
geniculatum  externum  and  nates.    They  wind  roaod  the 
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crura  eerebriy  and  aiiite,  forming  the  optic  commissare  in 
front  of  the  pituitary  '^Msa,  and  between  the  anterior 
clinoid  proceases ;  they  then  separate  and  diverge,  pass 
through  the  foramen  opticum,  into  the  orbit,  perforate  the 
sclerotica,' to  the  inner  side  of  and  below  theaxis  of  the  eye, 
then  pass  through  the  choroid,  and  are  lost  or  terminate 
in  the  retina. 

In  the  commissure,  some  of  -the  fibres  lof  each  nerve 
«ro88  to  the  opposite  side ;  those  on  the  outside  of  each 
nerve  seem  to  pass  forwards  on  the  same  side,  to  their 
destination.  A  transverse  section  of  the  optic  nerve  in  the 
orbit  presents  a  dark  central  spot,  named  poms  opticus, 
dependent  upon  the  arteria  centralis  retinae,  which  enters 
this  nerve  and  runs  along  its  centre. 

The  third  pair,  or  mo^are»  octi/orunr,  arise  from  the  inner 
edge  of  the  crura  cerebri ;  they  always  run  downwards  and 
forwards,  between  the  posterior  artery  of  the  cerebrum 
and  anterior  artery  of  the  cerebellum,  then  pass  along  the 
inner  side  of  the  outer  wall  of  the  cavernous  sinus,  then 
traverse  the  sphenoidal  fissure,  enter  the  orbit  between  the 
heads  of  the  external  rectii8,  and  divide  into  two  portions, 
superior  and  inferior.  The  superior  portion  gives  off  a 
branch  to  the  superior  rectus,  and  another  to  the  levator 
palpebrae  superioris  ;  the  inferior  portion,  larger,  gives  off 
three  branches,  one  to  the  internal  rectos,  one  to  the  in- 
ferior rectus,  and  the  third  to  the  inferior  or  oblique  muscle. 
The  last  gives  a  filament  to  the  lenticular  ganglion.  They 
all  run  along  the  ocular  surface  of  the  muscles.  In  the 
cavernous  sinus,  this  nerve  is  at  first  situated  higher  than 
the  other  nerves,  but,  on  passing  into  the  orbit,  it  is  below 
them ;  just  before  entering,  it  communicates  with  the 
carotic  plexus  and  ophthalmic  division  of  the  .fifth. 

The  fourth  pair,  or  pathetiei,  arise  from  the  valve  of 
Yieussens,  immediately  beneath  the  tubercula  qiiadrige- 
mina;  they  run  along  the  side  of  the  pons  varolii,  perfo- 
rate the  dura  mater,  pass  within  the  outer  wall  of  the 
cavernous  sinus,  then  through  the  sphenoidal  fissure,  and 
are  distributed  to  the  trochlearis,  or  superior  oblique 
muscle  of  the  eye.  They  are  the  smallest  and  longest  of 
the  cerebral  nerves  within  the  cranium.  In  the  orbit  they 
mount  up  over  the  levator  palpebrse. muscle,  lying  between 
it  and  the  periosteum ;  and,  as  they  eater  the  orbit,  are 
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the  highest  of  the  orbital  nerres.  Arnold  dcseribei  m  nuB 
reflected  branch  from  this  nerve  in  the  crmniom.  which 
runs  back  upon  the  tentorium  aimoat  aa  £ar  «a  the  latertl 
Binus. 

The  Ji/th  pair  of  neryes,  or  tripemini,  reaemble  apioal 
nerres,  being  both  for  motion  and  sensation,  and  havin;^ 
like  them,  a  double  origin.     They  seem  to  enier^  fromtfae 
junction  of  the  pons  varolii  with  the  cnira  cerebelli.     The 
anterior  or  smallest  fasciculus  may  be  traced  to  the  corpus 
pyramidale.     The  large  posterior  fasciealua,  eompoaed  of 
nearly  a  hundred  filaments  is  derived  from  the    corpus 
refttiforme,  conferring  sensation.     The  nerve  of  each  tide, 
passing  forwards,  enti-rs  a  sheath  of  dura  mater  apoo  the 
petrous  bone,  and  the  posterior  root,  by  expanding,  fbrms 
the   semilunar  or   Cas^erian    plexus,  or  ganglion^  on  the 
anterior  surface  of  the  petrous  portion  of    the  temporal 
bone,  and  part  of  the  sphenoid  bone.     From  this  plexus 
three  trunks  are  given  olf,  the  ophthalmic^  mperior,  tod 
inferiur  maxillary. 

The  ophthalmic  trunk,  the  smallest  of  the  three,  and 
mo8t  intenial,  runs  along  the  inner  side  of  the  outer  wall 
of  the  cavernous  simip,  below  the  third  and  fourth  nerves, 
communicating  slightly  with  the  cavernous  plexus,  then 
separates  into  three  branches,  which  perforate  the  dura 
mater  separately,  to  enter  the  orbit  by  the  sphenoidal 
fissure.     They  are  the  following : 

1.  The  lachrymal  branch.  smiUest  and  lowest  of  the  three,,  passes 
lietwcen  the  orbit  and  external  rectus,  to  l»e  dittrihated  to  the  lacbrj- 
nial  gUnd,  external  canthus,  and  upper  eyelid.  It  communicate*,  by 
small  twigs,  with  the  siip<Mii)r  maxillary,  and  a  twig  or  two  throogli 
the  malar  bone,  to  communicate  with  the  deep  temporal  nervts. 

2.  The  frontal  branch,  largest,  pa&!>es  along  the  orbit,  between  it 
and  the  levator  palpeiirx  buperioris;  midway  in  its  orbital  coarse  it 
di\ide!i  into  two  branches,  the  tupra-orbital  wnd  mpra-trocklear ;  the 
latter  emerges  aliove  the  trochlea  of  the  superior  oblique,  and  runs 
beneatb  the  muscles,  tben  perforates  the  occi  pi  to-frontal  is,  and  is 
distributed  to  it  and  tl.e  integuments  of  tbe  head;  the  other  filament 
passes  out  at  tbe  »U(»ra-orbital  notch,  is  distributed  to  tbe  oodpito- 
frontalis,  and  parts  about  tbe  forehead,  communicating,  as  well  as  the 
other,  with  the  temporal  branches  of  tbe  portio  dura. 

3.  The  naaal  branch  passr*  between  tbe  two  heads  of  the  external 
"^?i."!L  ,^"  crosses  over  tbe  o|.tic  nerve,  communicating  in  that  spot 
I^nLn!n  'IV''"**!:.^*"^'^^"'  ""^  giving  off  two  cUiary  branches,  which 
accompany  the  cdury  nerves  of  tlie  leniicolar  gangUons  twl  «*  »he 
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inner  will  of  the  orbit  diTiding  into  two  brandies,  etlled  wool  and 
u^a-troehletar.  The  nasal  twig  emerges  at  the  foramen  orbitarinm 
intemmn  anterios,  enters  the  cranium,  and,  passing  down  in  the  ante- 
rior foramen  of  tlie  criinrifDrm  plateof  the  ethmoid  bone,  is  distribated 
to  the  septum  and  extremity  of  the  note.  The  infra-trochlesr  twig  is 
distributed  to  the  root  of  the  nnse,  the  tensor  tarsi,  and  lachrymal  sac, 
upper  eyelid,  and  canMicula,«nd  commnnicatea  with  the  snpra-trodi- 
learnerYe* 

The  superior  maMlary  nerve  leaves  the  craQium  by  the 
foramea  rotundum, then crosaesthe tpheno-maxillarjr fossa, 
passes  along  the  infra-orbitar  canal,  eseapea  at  the  infrm- 
orbitar  foramen,  under  cover  of  the  orbicularis  palpebraram 
and  levator  labii  supenoris,  and  ia  altimately  distribated 
upon  tbe  cheek. 

in  it*  coarse  it^  gives  off  the  following  brancfaest 

1.  An  ordf /a/ branch,  which  oommnnicates  with  the  lachrymal,  and 
aends  twigs  to  the  orbicularis  palpebrarum  and  skin,  and  a  malar  twig, 
which  perforates  the  malar  bone,  and  aiiostomoses  with  the  de^ 
temporal  nerves. 

2.  Two  descending  branches,  commimicating  with  Meckel's  ganglion. 

3.  Four  or  five  poiterior  dental  branches,  which  perforate  the  tube- 
rosity of  the  superior  maxillary  bone,  to  supply  the  molar  teeth,  and 
one  filament  which,  runs  superficially  to  supply  the  gums. 

4.  Anterior  dental,  for  the  supply  of  the  bicuspid,,  canine,  and 
incisor  teeth.  These  nerves  nut  partly  along  the  walls  of  the  antrum, 
partly  within  the  bone. 

Its  terminating  filaments  communicate  with  the  nasal  branch  of  the 
ophthalmic  and  facial  twigs  of  the  portia  dura,  upon  the  cheek. 

The  inferior  maxillary  nerve,  coneistiDg  of  two  separate 
portions,  via.,  the  third  trunk  of  the  ganglion  and  the 
anterior  root  of  the  fifth,  which  had  not  entered  into  the 
structure  of  the  ganglion,  bat  lay  beneath  it  towards 
the  outer  side,  passes  from  the  craniam  by  the  foramen 
ovale  of  the  sphenoid  hone. 

The  two  portions  anite  as  soon  as  they  pass  through  the 
foramen,  but  appear  to  separate  almost  immediately,  in 
the  form  of  two  trunks. 

The  superior  and  smallest  one  gives  off  the  following 
branches : 

1.  The  defp  temporal  branches,  two  in  number,  distributed  to  the 
temporal  muscle.  They  perforate  the  muscle,  and  communicate  with 
the  superficial  temporal  nerves. 

22 
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2p  Tbe  inepal  hnnch,  wupplyiqg  the  bnpciBAtor  moiele  ta^  mmdei' 
of  ^^  ehaek. 

3,  Tht  pterygoid  bmoch,  chiefljr  tp  the  internal  pterFgoid  mq»ck. 

4.  The  nufa90^§rie  branchy  for  the  supply  of  the  muaeter  mwde. 

ThuB  we  obseire  thf^t  the  mi^clea  of  mftstioation  we 
eapplied  by  the  third  diTiaion  of  iho  fifth  pair. 

The  inferior  trunk  of  the  inferior  maxillary  nenre  diftdei 
into  three  branches,  the  gwtatory^  the  tempara-aurieul^r, 
and  inferior  dental. 

1.  The  pHt/vtfory  neffe  det^(Biids»  fira^  betweea  the  two  pten^oid 
miwclesy  next  between  the  internal  pterygoid  moscle  and  ramiii  of 
the  lower  jaw,  then  arriTes  noon  the  upper  surface  of  the  mjrlo-hjoid 
muscle,  and  outer  surftice  of  the  hyoglossos,  accompanies  there  tiie 
Whartonian  duct,  runs  over  the  sublingual  glsnd,  and  trittmate^ 
arrives  at  the  tip  and  sides  of  the  tongue,  to  be  d^rihoted  to  the 
papillae.  In  its  course  it  unites  with  the  inferior  dental  nerre,  bj  s 
large  branch,  and  also  with  the  chorda  tympani  nerre,  which  attends 
it  for  a  short  distance,  then  leaves  it  to  pass  on  to  the  anb-maxillHy 
ganglion.    Filaments  are  ^ven  off  from  it  to  the 

Internal  pterygoid  muscle, 
Tonsils,  soft  palate,  gums,  and  pharynx, 
Sub-maxillary  gland, 
Hypop;lossal  nenre, 
Sub-hngual  gland, 
and  terminating  filamepta  to  the  snbatan^  and  papUbs  of 
tongue. 

2.  The  teffnpuro-awriculttr  or  tuperficial  temporal,  paasea  outwaidi 
between  the  condyle  of  the  lower  jaw  and  external  auditory  q^eatai. 
It  runs  within  th^  parotid  gland,  and  in  that  situation  diyidoi  iato 
two  branches,  superior  and  inferior.  The  superior  one  passes  upwards 
with  the  temporal  artery,  to  the  side  of  the  head,  communicating  wttli 
the  portio  dura,  and  giving  a  flUmcat  to  the  artksidatian  of  the  hiwcr 
jaw  and  meatus  extarnus.  The  other  hraaoh  pasMS  bachwarda  b^M 
the  ear,  giving  filameats  to  it,  and  uniting  with  fihwienta  fsqm  ^ 
cervical  nerves. 

3.  The  ittferior  dentai  nerve  passes  first  between  the  pterygoid 
muscles,  then  betvreeo  the  internal  pterygoid  and  ramus  of  the  lowsr 
jaw,  and  enters  the  dental  canal;  reaehing  the  foramen  mentda,il 
difidei  iato  two  bffaaehe§--one  runs  forward  to  thesymphyalatnailhV 
with  the  opposite  nerve,  and  supplying  the  canine  and  indaor  teeth 
— the  other  passing  out,  called  mental  nervci  is  diftributed  to  the  ioi|l 
parts  about  the  chin  and  lower  lip. 

In  its  course  it  receives  a  large  short  branch  ftora  the  guataiery; 
and  just  before  entering  the  dental  foramen  it  gives  off  the  aiyle* 
hyoidean  branch,  to  the  mylo-hyoid  muscle,  the  sub-maxillary  glaad, 
and  digastric  muscle. 

In  the  dental  canal  it  djstribntei  twigs  t9  the  moUir  end  bie«iyid 
teeth. 


xvktoun  SW- 

'At  tiat^  pmri  OiPoidncmUei,  Mwe  ftom  the  ^aedon  of 
the  pons  faroHi  with  the  corpora  pyramtdaliil ;  the j  then  ] 
pasB  through  the  dnra  mater;  and  traverse  the  inner  part 
of  the  c^Ternpus  aiAua,  aAd  oa  the.  oataide  of  the  caro^d 
artery,  give  ^Umenta  to.  cominiMliiciite  vUh  th^  ^jm^^ 
thetic ;  they  tlien  pass  through  the  sphenoidal  fissure^  9fl|ii 
hetweea  thft  twp  heada  of  the,  extemt  re^ujii,  dvnde  i^to 
fiUme9it9»  and  are  distributed  to  thei  exter nat  re^tu/i,  of 
ahdnqtor  m^Bcle  of  the  eye« 

The  seventh,  pair  cpusiata  q(  twQ  porl^nib  ^h^  ffiiTiio^ 
dwra  ^pi  pariio  mpllii. 

The  portiQ  dura^  or  facial  n^^e^  arisen  from  9^  4bwi^ 
between  th^  corpora  oUvai:ia  and  re<^;ifoivn^^  n^^r-  th^  po»f^ 
tenor  edge  of  the  pons  yarolii  \  it  ^Uf^  i^Wng  Ihe  memtna 
aoditoriua  iptemus  in  a  groove,  of  th/^  poictiQ  w^UiSi^  ai|d 
here  nnitea  with  it  sligh^»  then  enters  the  civn^t  of  HiUat 
pin4»  where  it  unites  with  the  petrons  hr^goc^  of  the  7i4ij^^ 
nenre,  vxi  fonp^  an  enlargemeut  namedi  intuwu$omH^. 
gangliqformiB,  which  receives  aon^e  other  p^nrou9,fiJI^^«ientfl^ 
named  external  larae  and  smail  p^trosai  Ji  in  ita  course*  i^ 
gives  a  filament  to  the  tensor  tympa^i^  aj^d  to  the  Sitapecti^a 
muacle,  and  ia  now  considered  by  m^y  anatomi^ta  to,  give 
oflf  the  choria  tympani  nerve. 

It  next  emerges  at  the  foramen  sj^lo-ma^toideimi)  iw4a 
bi^re  its  ultimate  diviflipn,  gives  off  three  smaU  branches : 

1.  The  poiterior  auricular  to  the  occipHsl  mnsclej  the  retra^ens 
inrem,  sod  external  meatiu. 

2.  The  ttyio-hyoid  to  the  stylo-hjoid  and  digastric  muscles. 
X  The  dipatirie  branch  to  the  posterior  belly  of  the  digastric 


These  three  filaments  aU  comMnaicate  with  the  neigh- 
bouring nerves. 

The  portio  dura  then  entera  the.  parotid  gli^uijt,  !mb4 
divides  into  two,  three,  or  more  branches,,  lutmed  temporo- 
fil/pM^  uw\  cervico-faoial,  whi«h>  b^  communicating  fila- 
ments, form  the  pes  anserinus ;  from  this,  three  sets  of 
brmichea  pass  off: 

).  The  tenapoml  brsnehet  pasa  19.  ewer  the  zygena,  mnlfyiiig  on 
the  heed  aad  ear»  sad  ^aa^toma^ipg;  yMk  the  occipital  ai|d  lirontal 


2.  The  malar  branches  anastomosing  with  the  soperlor  and  infjeirior 
msadUary  aenres,  and  supplying  the  muides  of  the  fiioe. 
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8.  Dctcendiiig  Vrtncbet  aimtooMNing  witir  the  Merior  muSSmj 
OB  the  Upa  and  chin,  and  with  tlie  oemcal  nemet  i»  Ite  mttk, 
supplying  the  platynm  and  iatefumaiitSk 

The  filamenU  of  the  portio  dura  gfre  the  power  of 
motion  to  the  Tirioas  musclet  apon  which  they  are  dit- 
tribtited. 

The  pariio  moNis  arises  from  the  anterior  part  or  floor 
of  the  foarth  Tentride;  it  enters  the  meatoa  aaditoriin 
intern ns,  in  company  with  the  portio  dara,  separated  firom 
it  only  by  a  small  artery  given  off  from  the  baaihir ;  at  the 
bottom  of  the  canal  it  aiyides  into  minute  filaments,  which 
form  two  fasciculi ;  the  anterior  go  to  the  cochlei^  the 
posterior  to  the  vestibule  and  semicircular  canala. 

The  eighth  pair  consists  of  three  nenres  r 

1st.  The  ffiono^haryngeu^  arises  from  the  aide  of  the 
medulla  oblongata,  in  the  groove  between  the  corpoi 
olivare  and  restiforme,  and  between  the  portio  dura  ssd 
nerrus  vagus  r  it  passes  forwards  and  oat  of  the  cranium,  bj 
the  foramen  laeerum  postertus,  anterior  to  the  jognlarveiD; 
it  descends  perpendicularly  almost  in  front  of  the  carotid 
artery,  passing  between  the  stylo-pharyngeus  and  stylo- 
glossus muscles,  towards  the  root  of  the  tongue;  as  it 
escapes  from  the  cranium,  it  forms  a  ganglionic  enlarge- 
ment, called  the  ganglion  of  Andersch. 

The  branches  given  off  from  it  hare  been  minutelj 
traced  by  Arnold  (vide  Icones  Nervorum  Capitis),  and 
are  the  following: 

The  tympanic  branch  from  the  ganglion,  gitts  a  llUaieat  to  the 
carotid  plexus,  to  the  ridian  in  the  hiatus  Fallopii,  and  one  to  the  oik 
ganglion.     It  is  sometimes  called  Jacobson's  nerve. 

A  branch  to  anastomose  with  the  portio  dora. 

A  branch  to  tlie  nervus  vagus  and  accessorius. 

Branches  to  the  stylo-hyoid  and  digastric  muscle. 

Pharyngeal  branches  to  the  pharyngeal  plexus. 

Tonsillary  branches. 

Terminal  branches  to  the  moooos  membnne  and  follides  si  te 
root  of  the  tongue. 

2d.  The  nervus  vapus,  par  vagvm,  or  pnenmo-gastric 
nerve,  arises  just  below  the  glosso-pharyngens  in  the  same 
fissure ;  it  forms  a  flattened  band,  and  passes  ont  of  the 
cranium  by  the  foramen  laeerum  posterius^  invested  by  t 
prolongation  of  dura  mater ;  just  before  iu  exit  it  preaenU 
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m  vmall  gangTionic  tnlargement,  named  ganglion  wperius 
or  jugular  ganglion^  and  at  its  eiit  it  has  a  large,  gangli- 
form  eDlargement,  named  ganglion  inferiuM^  and  comma- 
nicctes  with  the  ^lingual,  the  g^osao-pharyngea],  and 
sympathetic  nerves;  it  next  lies  upon  the  rectus  capitis 
anticufl  major,  desceuds  in  the  neck  enclosed  in  the  carotid 
sheath  between  the  carotid  artery  and  jugular  vein ;  enters 
the  thorax  between  the  anbckvian  artery  and  vein,  on  the 
right  side,  giving  off  the  right  recurrent  branch,  which 
curves  round  the  subchivian  artery,  and  runs  along  the 
side  of  the  trachea  to  the  larynx ;  on  the  left  side 
it  enlers  'the  chest  parallel  with  the  left  subclavian 
artery,  -and  sends  off  a  recurrent  branch,  which  winds 
round  the  arch  of  the  aorta,  to  be  distributed  like  the 
recurrent  of  the  right  side ;  it  then  gives  filaments  to 
the  bronohi,  and  passes  downwards  and  backwards  to 
the  eesophagus,  to  which  it  supplies  numerous  ffhiments, 
which  interiace  freely  together,  forming  the  oesophageal 
plexus ;  these  reunite  and  form  a  trunk  on  each  side  of  the 
oesophagus,  that  on  the  right  side  being  'hehind,  that  on 
the  left  being  in  front,  and  passing  through  the  diaphragm, 
is  finally  distributed  upon  the-stomacfa. 

The  particular  branches  of  the  /par  'vagum  are  the  fol- 
lowing : 

1 .  The  phtayngeat  bmchr which,  with  filsments  of  the  sjrmptthetic 
laryngeal  and  glosso-pharyngeal  nerves,  forms  the  pharyngeal  plexns 
upon  the  middle  constrictor. 

2.  The  tttptrior  laryngtdl  nerve,  which  descends  oo  the  Inside  of 
the  carotid  artery,  and  diTides  into  two  branches ;  the  external  one 
distributed  to  the  crico-thyroid  -muscle  and  the  thyroid  gland ;  the 
other  internal  perforating  the  thjnro-hyoid  ligament  is  distribnted 
to  the  epiglottis  and  its  glands,  the  membrane  Uning  the  larynx,  and 
anastomoses  with  the  inferior  thyroid. 

3.  Cardiac  branches,  to  anastomose  with  the  snperficialis  cordis. 

4.  The  recurrent  or  inferior  laryngeal  passes  along  the  side  of  the 
trachea,  and  reaching  the  larynx  is  distributed  to  all  the  proper  laryngeal 
muscles,  except  the  -crico-thyroid ;  in  its  course  it  gives  filaments  to 
the  pnlmonary  plexus,  to  the  cesoplii^fus  and  under  surface  of  the 
trachea,  to  the  inferior  constrictor  of  the  pharynx,  and  anastomoses 
with  the  superior  laryngeal  nerve. 

5.  Bronchial  branches,  forming,  with  the  recurrent  and  sympathetic, 
the  anterior  and  posterior  pulmonary  plexus. 

6.  (Etophageal  branches,  forming  a  plexus  around  the  oesophagus. 
The  terminating  branches  ramify  on  the  stomach,  anastomosing  with 

the  hepatic,  coronary,  and  solar  plexus. 
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During  Uie  last  few  yean  the  nmiority  of  pbytiidogiali 
consider  that  the  superior  iarynseal  nerfe  presides  ofcr 
sensation  only,  and  the  inferior  laryngeal  |Nnestdes.  over 
the  motion  of  the  muscles  of  the  krynz,  and  is  oooie- 
qnently  the  true  nerve  of  foiee. 

3d.  The  nermm  aeceMaorius,  or  superior  posterior  re^- 
ratoiy  nenre,  takes  its  origin  in  the  cerrical  portion  of  tbe 
spinal  cord,  as  low  as  the  fourth  or  fifth  cervical  Teitebii; 
it  then  passes  into  the  cranium,  through  the  forameo 
magnum,  and  quits  it  by  the  jogular  foramen;  passing 
behind  the  internal  jugular  vein,  it  descends  in  the  neck, 
perforating  the  stemo-msstoid  muscle»  to  which  it  gives 
filaments,  and  is  ultimately  distributed  to  the  trapewu 
muscle. 

The  fitnM,  h3rpo^lossal,  or  lingual,  arises  from  between 
the  corpora  pyramidalia  and  corpora  olivaria^  the  fibres 
unite  into  a  trunk  on  each  side,  which  passes  out  at  the 
anterior  condyloid  foramen,  internal  to  the  par  vagum  and 
sympathetic ;  it  passes  forward  between  the  internal  carotid 
artery  and  internal  jugular  vein,  and  descends  and  mos 
parallel  with  the  lower  margin  of  the  digastric  muscle ;  u 
it  turns  forward  it  hooks  round  the  occipital  artery,  and 
here  gives  off  its  desceudens  noni  branch,  then  runs  above 
the  08  hyoides  on  the  outer  surface  of  the  hyo-glossos 
muscle,  and  is  ultimately  distributed  to  the  genio-hyo- 
glossus  and  lingualis  muscles.  The  branches  from  it  are 
the  following : 

Filaments  to  connect  it  with  the  glotso-phsrynral,  nervos  vagiii> 
sccestorius,  sympathetic,  and  nenrous  loop  of  the  atiat. 

The  deteenden*  noni  branch,  which  runs  down  Dpoh  tbe  carotid 
i/heath,  and  anastomosing  with  filaments  of  the  cerrical  nerves,  forms 
an  arch  convex  downwards,  from  which  filaments  are  diatrtbnted  to 
the  omo-hyoid,  stemo-hyoid,  and  stemO'thyroid  maiclea. 

Filaments  to  the  stylo-pharpgeas,  constrictors  of  the  pharynx  sad 
crico-th}Toid  ronscle. 

Filaments  to  surrounding  mnsdes. 

Filaments  to  communicate  with  gastatofy  and  terminal  maments  to 
the  Hngnalis  and  genio-hyo-glossos  muscles. 

Of  the  nine  cranial  nerves,  some  give  special  sensation, 
others  ordinary  sensation,  and  a  third  set  motion  to  the 
parts  they  supply. 

The  first,  or  olfactory,  is  the  nerve  of  the  special  sense 
of  smell. 
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The  Becond,  optic,  a  the  nerre  of  the  ■pecial  mdm  of 
sight. 

The  third,  fourth,  tbi  iiith  nerrea  are  motor,  ■npplying 
the  muaclM  of  the  eyeball. 

The  fifth  has  a  lenaitive  diriaioD,  mpplving  the  principal 
part  of  the  face,  and  a  motor  diTiaioK  sapplyiog  the  miuclea 
of  maatication. 

The  portio  moUia  of  the  seveDth  Derre  snppUet  the 
apecial  sense  of  hearing,  whilst  the  portio  dura  supplies  all 
the  muscles  of  the  face  with  motion,  ekcepting  the  muidea 
of  masticatioD. 

The  functions  of  the  eighth  pair  are  very  Tarlona.  Hie 
gloBso-pharyngeal  nerve  is  coDsidered  hjr  many  authorities 
to  be  «  nerre  of  taste.  Some,  however.  Consider  that 
function  to  be  fulfilled  h;  the  gustatory  branch  of  the 
fifth  alone.  It  would  seem  to  be  more  probable  that  both 
contribute  to  that  function,  inasmuoh  as  injory  to  either 
nerre  hai  been  followed  by  more  or  leaa  injury  to  the 
aense.  It  is  the  opinion  of  many  physiologuts  that  the 
gustatory  is  the  nerfe  of  ordinary  sensation  to  the  tongue, 
and  that  the  glosso-pharyngesl  is  the  nerve  of  bitter  taste. 

The  pneumogastric  nerve  haa  different  flinctioiis,  ac- 
cording to  ihe  parts  to  which  it  is  distributed.  It  may  be 
said  to  preside  over  deglutition,  the  fhnclioDs  of  the 
laryni,  including  voice,  the  functions  of  the  lunga,  and,  in 
a  great  measure,  the  functions  of  the  atomftch. 

The  spinal  accessory  appears  to  be  only  a  motor  nerre. 

The  ninth  cerebral  nerve,  called  the  hypoglossal,  is  the 
motor  nerve  of  the  tongue.     Its  function  is  undisputed. 

The  spinal  nenet  consist  of  thirty-one  pairs;  eight 
cenrical,  including  the  suboccipital,  twdve  dorsal,  five 
lumbar,  and  six  sacral  nerves. 

They  arise  by  two  fasciculi :  those  from  the  front  give 
the  power  of  motion ;  those  from  behind  give  Knaation : 
they  pass  through  the  dura  mnter,  then  unite  and  perforate 
the  lateral  fnramina  of  the  vertebral  canal,  dividiiginto  an 
anterior  and  posterior  series.  The  anterior  are  generally 
the  largest.  A  ganglion  is  formed  on  the  posterior  fosci- 
culiis,  within  the  dura  mater,  before  the  union,  and  before 
the  dura  mater  entirely  quits  the  nerve. 
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Tbe  fint  cerrieml,  or  smhoetifiimi,  the  onDflit  itf  tk 
pMK*  oQt  of  the  »piiuJ  ciDil  bcfcca  the  ^MTip**' 
boDC  and  arcli  of  tbe  ads  ;  h  tbea  inieei*  is  the  tnoMkr 
^Mce  bounded  bj  the  rrctat  cmpitk  t>otic—  and  dmqm 
■Dscles,  and  diT:dc«  ioto  an  antrtior  and  posterior  biaocL 
Tte  pi^erior  one  give*  filanenta  to  the  iBafl  ad^aeol 
■ofclcs  and  tomplexai.  and  a  deaendiog  IHammT  to  the 
next  nerre.  The  amterior  branch  rwu  fiw^onk  to  the 
ftDterior  tnrface  of  tbe  tpinal  ooIomD,  where  it  ^m  di 
the  foUoving  filamenta : 


La^Bftl  acne  mad  fnt  ccsvkal 


The  neit  three  cenieal  nerves  nnitiiig  togedier  hj  ao- 
terior  de«cendiLg  branchea,  are  detcribcd  as  forsiuig  the 
eerrical  plexut.  Their  posterior  brancLea  maj  be  dcaonbed 
aa  git  en  off  fteparmtelT. 

The  aecond  oerricai  nerre  emerges  betoeeu  the  atlas  sod 
▼ert.  deotata.  TLe  posterior  branch  tiamtdgremi  oeeipiid 
merve,  laqrer  tLan  the  anterior,  rans  upwards  and  bacLvaidi 
towards  the  occipat,  and  perforates  the  complexas  nosde; 
after  wLich  it  ascends  viih  tbe  occipital  arterr^  and  is 
distributed  over  tLe  »calp,  oommiuiicating  with  the  frontal 
braLches  of  tlic  opl.thaimic,  ascending  branches  of  the  pes 
anterinus,  aijd  auricalar  branch  of  the  third  cervical  nerfc. 
In  its  course  it  g^ves  filaments  to 


First  and  third  cernca!  nerrcs  ;  posterior reeti,  SBdoUique 
spleaioi,  sad  con.p:exu. 

The  third  eerrical  nerre  emerges  bKweea  Ae  vert, 
dentata  and  third  eerrical  vertebra. 

Ill  poi tenor  branch,  smaller  than  that  of  the  second, 
winds  backwards,  perforates  the  muscles  to  become  sub- 
cutaneous, and  is  distributed  to  the  back  of  the  head  and 
neck.  It  gives  off  filaments  to  the  second  and  fourth 
eerrical  nerves,  and  tbe  various  contignoiu  muades. 
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The  fourth  cemcal  nerve  emerges,  like  the  former,  from 
between  the  third  and  fourth  cervical  vertebrae,  its  pos- 
terior branch  is  very  small ;  it  runs  between  the  transverse 
processes  of  the  corresponding  vertebrae,  gives  filaments 
to  the  complexus  splenius  and  trapezius,  perforates  the 
two  latter  muscles,  and  terminates  in  the  integuments  of 
the  neck. 

The  anterior  branches  of  the  second,  third,  and  fourth 
cervical  nerves  unite  by  filaments,  soon  after  their  exit ; 
they  communicate  by  filaments  with  the  superior  cervical 
ganglion,  sometimes  with  the  middle  ganglion.  They  form 
the  cervical  pleaus.  This  plexus  rests  upon  the  splenius 
colli,  the  anterior  border  of  the  scalenus  posticus  and 
levator  anguli  scapuke,  and  is  covered  over  by  the  sterno- 
mastoid  muscle ;  the  branches  given  off  from  it  may  be 
divided  into  superficial  «nd  deep.  Most  of  the  former  are 
seen  winding  round  the  posterior  edge  of  the  stern o-mastoid 
muscle,  to  reach  its  external  surface  ;  and  some  descending 
as  far  as  the  clavicle. 

The  superficial  branches  are  the  following^ 

1.  PottmWj  or  tmaU  occipital^  ascends  along  the  posterior  edge  of 
the  sterno-niastoid  muscle  to  the  occiput,  giving  filaments  to  the  back 
of  the  ear  and  occipital  integuments.  It  anastomoses  with  the  nervos 
acceasorius  and  portio  dura. 

2.  Middle t  or  ^reat  auricular  nerve,  first  crosses  the  sterno-mastoid 
muscle,  a  short  distance  above  the  external  jugular  vein,  ascends  to- 
wards the  parotid  gland,  where  it  divides  into  'filaments ;  some  enter 
the  gland  and  unite  with  the  -portio  dura,  others  mount  up  in  firont  of 
the  ear,  others  ascend  behind  it,  and  are  distributed  to  the  integuments, 
of  the  bead, 

3.  The  anterior  brancK  trantverte  cervical  or  tvperficialia  colli, 
ascends  and  inclines  towards  the  submaxillary  gland,  supplying  fila- 
ments to  the  digastric  muscle  and  platysma  myoides,  and  to  the  sub. 
maxillary  ganglion,  or  plexus ;  thus  communicating  with  the  Ungual 
and  chorda  tympam. 

4.  The  detcending  filamentt  pass  between  the  trapcEius  and  sterno- 
mastoid  muscle,  and  are  distributed  to  the  integuments  about  the 
clavicle,  acromion,  the  omo-hyoid,  and  serratus  magnus  muscle. 
They  may  be  named  eupra-clavicular,  itqfra'Oeromialf  aqd  subclavi' 
cular. 

The  deep  branches  of  the  cervical  plexus  are  the  follow- 
ing : 

Some,  to  communicate  with  the  nervus  accessorius,  and  to  supply 
the  trapezius  and  levator  anguli  scapuls. 

22  § 


514  ANATOMY. 

Bruichet  to  unite  with  the  dMcendeM  uoni,  fonniag  an  iiverted 
irch,  from  which  filaments,  at  before  deacribed,  past  off. 

Thtphrenie,  chiefly  deriTed  from  the  third  and  fourth,  receifes  alw 
a  filament  from  the  fifth  cerrical  nenre.  It  deacendt  hi  the  neck,  apoa 
the  anterior  leaknut  mitele ;  eaten  the  ebait,  between  the  anbdatiaB 
artery  and  Ttin,  conmnnieaCing  here  widi  the  aenna  Tigaa»  or  leauieat 
ner? e,  and  inferior  cenrical  ganglion ;  it  then  paatea  anterior  to  the 
root  of  the  lungt,  runs  between  the  pleura  and  pericardium,  which  it 
grooves,  and  arrives  at  the  diaphragm,  to  the  muscular  fibres  of  which 
it  is  principally  distributed ;  on  the  right  tide  it  sends  filaments,  through 
the  opening  of  the  Tena  ea?a,  to  the  turfioe  of  the  HTer ;  othen, 
penetrating  the  diaphragm,  and  reaching  its  under  tnrfiaoe,  aceomfaBj 
the  branches  of  the  phrenic  artery,  to  reioh  the  solar  plexoa. 

The  left  phrenic  nerve  is  longer  than  the  right,  having  to  iriad 
round  the  apex  of  the  heart. 

The  flftk,  giltb,  tet^th,  end  tiiglith  cenical  nerfes, 
irith  the  first  doraal,  by  their  anterior  branches,  and 
filaments  fVom  the  sympathetic,  form  the  brachial  plexui. 
The  posterior  branches  of  the  fbnr  inferior  cerrical  nerves 
are  very  small,  and  are  distributed  to  the  deep-seated 
muscles  and  integuments  of  the  immediately  lurroanding 
parts. 

The  nerves  about  to  form  tke  IraekuU  plunu  pass  oat 
Iron  between  the  scaleni  mnseks,  «nd  tbeo  oombine  to 
form  this  plexva.  The  fiflh  and  aizth  form  together  a 
single  trunk,  as  also  the  eighth  cervical  «nd  first  doissl, 
whilst  the  seventh  cervical  rons  some  distance  before 
jcnning  the  plexvs. 

The  pkius  passes  down^uds  and  otttwirda  beneath 
the  evbclams  muscle,  and  over  the  first  rib ;  and  in  tiie 
axilla,  opposite  the  coracoid  process,  divides  into  its  terminsl 
branches. 

Its  branches  consist  of  those  distributed  to  parts  above 
die  arm,  and  those  which  go  to  the  arm  entirelT ;  of  die 
latter  there  are  six,  namely,  the  external  mud  infteraal 
ctttaneous,  the  circumflex,  ulnsr,  median,  and  mnscnlo- 
•tpiral,  or  radial ;  of  these,  three  only  reach  the  fingers, 
namely,  the  ulnar,  median,  and  masoulo-spiral.  The  first 
series  from  the  plexus  includes  the  suprascapular,  snb- 
acapular,  and  thoracic  nerves. 

The  mqtnucttjnUar  nerve,  given  off  from  the  plexus,  high  up,  poses 
outwards  and  baclcwards  towards  the  superior  maig;in  of  the  acapnia, 
aeeompanying  the  artery  of  the  same  name,    tt  nms  ihrmigh  the 
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suprascapaUr  notch,  ^here  it  gives  off  a  branch  to  the  anpra-tpinatus 
muscle,  and  passing  beneath  the  acromion  process,  is  distributed  to  the 
infra-spinatos  and  teres  minor  muscles. 

The  iubieapular  branches  are  generally  three ;  they  run  down  in 
the  course  of  the  subscapular  artery,  supplying  filaments  to  the  sub- 
scapularis  muscle,  teres  migor,  and  latissimus  dorsL 

The  tkoraeie  nerves  are  three  or  four  in  number ;  two  of  these  run 
down  in  front  of  the  axillary  vessels,  to  reach  the  pectoralis  major  and 
minor,  upon  which  they  are  distributed ;  the  other,  named  posterior 
thoracic,  descends  behind  the  axillary  vessels  to  the  inside  of  the  axilla, 
distributing  filaments  to  the  serratus  roagnus  muscle.  It  is  the  pos- 
terior inferior  respiratory  nerve  of  Sir  C.  Bell.  This  nerve  is  described 
by  many  as  coming  off  from  the  oervical  plexus,  at  about  the  same 
point  as  the  phrenic  nerve,  but  posterior  to  it. 


NXBVB8   OF  THB  ABM. 

The  internal  cutaneous  oenre  is  the  amalleat  of  the 
brachial  branches  of  the  plexus ;  it  descends  along  the 
inside  of  the  arm,  under  the  fascia,  and  difides,  near  the 
elbow,  into  two  branches,  which  perforates  the  fascia,  and 
then  run  quite  superficially.  Before  the  dinsion  it  gives 
off  filaments  which  perforate  the  fascia,  and  are  distributed 
to  the  integuments  covering  the  triceps  and  biceps.  The 
terminal  branches  are  the  following : 

The  antetior  branch  passes  over  th6  median  bssilie  Vein,  and  de- 
fends as  far  as  the  wrist,  in  its  oeune  giving  flkments  to  the  integn- 
ments ;  some  to  communicate  with  the  extmial  Ciitaaeoiu,  and  some 
to  join  with  the  other  branch  of  the  same  nerve. 

The  internal  branch  inclines  quite  to  the  inner  side  of  the  forearm, 
and  runs  down  to  the  wrist ;  in  its  course  it  gives  filaments  to  the 
integuments,  some  to  unite  with  the  other  branch,  and  terminating 
filaments  to  the  inner  bolder  of  the  hand. 

The  ettteniol  Cfdmemm  nerre,  idM  nattsed  muMtuh'tuta- 
neous  and  perforan$  Casserii,  larger  tiuin  the  former, 
proceeds  from  the  upper   and  external  portion  of  the 

glexns;  descends,  aAd  generally  perforates  the  ooraco- 
rachiaiis  muscle ;  then  runs  dowHwarda  and  outwards 
under  the  biceps  and  uporn  tht  bradiialis  auticus  mnsde ; 
then  between  the  biceps  and  supinator  radii  longus ;  it 
then  perforates  the  fascia  and  becomes  superficial*  runs 
between  the  median  cephalic  vein  and  fascia,  and  descends 
as  far  as  the  wrist,  where  it  terminataa.  Its  branches  are 
the  following : 
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to  the 


FilABcnts  to  the  iBtcfomcBC,  ^■'^^■■■***'*fl  with  thaw  af  tkt 
iatemal  cutaBcoTit  aul  amscnla-tpinL 

Terminating  filaments  to  the  nxw  of  tke  tWab  aad  tke 
■anifaiiny  with  ctaaeoat  filaaKBts  of  tW 


The  cirevmjiex  oerre  proceeds  {rom  th«  posterior  put  of 
the  pleiav,  backwards  and  oatvmrda^  beocftth  the  iiifeffior 
edge  of  the  subacapalarif  moicle,  aecompAiiics  the  poatcrior 
circamflex  artery  behind  the  homerai^aod  vinds  roond  it, 
to  reach  its  anterior-external  snr^Ke,  where  it  is  fioaDj 
distributed  to  the  deltoid  moscle.  It  also  gives  "filanents 
to  the  teres  minor,  catAneons  filaments  OTer  the  deltoid  and 
upper  part  of  the  triceps,  wad  a  branch  to  the  shoulder- 
joint. 

The  ufnar  nerre  arises  from  the  inner  sidet>f  the  plexrs, 
descends  along  the  inner  side  of  the  arm,  aapported  by  the 
short  head  of  the  triceps,  as  far  as  the  space  between  the 
inner  condyle  and  the  olecranon;  here  it  passes  between 
the  two  origins  of  the  flexor  carpi  nluaris,  and  along  the 
forearm,  rests  npon  the  flexor  digit,  profundus,  to  the 
olnar  side  of  the  artery,  OTerlapped  by  the  flexor  carpi 
ulnaris ;  lower  down  it  runs  distinctly  along  the  radul 
edge  of  the  flexor  ulnaris ;  when  arrired  at  the  wiist  it 
passes  OTer  the  annular  ligament  with  the  ulnar  artery, 
and  in  the  hand  dirides  into  two  terminating  branches,  the 
superficial  and  deep.  The  filaments  given  ofl'by  it  are  the 
following : 

One  or  two  to  teres  major  sod  litissimos  doru. 
M  to  the  long  and  short  head  of  triceps. 

In  the  fore-arm  ti laments  to  the  adjacent  flexor  nnsdcs,  cobubuu- 
eating  w  ith  the  nicdian. 

A  branch  quits  it,  a^tout  the  upper  part  of  the  lower  third  of  the 
forrann,  ruiis  under  the  flexor  csrpi  alnaris,  and  arrires  at  thesoHaee 
of  the  ext^n^or  ulnaris  to  reach  the  little  finger.  It  gives  a  fiUaieit 
to  the  alxiuctor  minimi  digiti,  and  another  which  biforratcs  to  supply 
theopf>o8e<l  hiiie^  of  the  ring-  and  little  finger,  and  comaiuiiioatcs  with 
the  digital  tilaments  of  the  musculo-spiraL 

The  tttperjicial  branch  of  the  hand  goes  to  supply  the  little  finger 
and  half  the  riiig.fingpr ;  one  branch  of  it  runs  along  the  musdes  of 
the  little  finger,  giving  them  filaments,  and  courses  along  the  olnar 
side  of  this  finger,  as  far  at  the  tip ;  the  other  filament  nms  along  the 
surface  of  the  adductor  minimi  digiti,  and  iiaring  united  with  a  fllaneat 
from  the  median,  on  arriTing  at  the  head  of  the  fourth  and  flith 
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meUctrpal  bones,  liiforcttet  to  supply  the  oppos^  sides  df  the  -ring 
and  little  fingers. 

The  defp-teated  palmer  hranch,  forming  the  deep  arch  of  nerves, 
sinks  deep  in  •the  hand,  passing  beneath  the  adductor  minimi  diglti, 
and  running  upon  (he  interossei  muscles,' beneath  the  flexor  tendons, 
and  terminating  by  filaments  to  the  adductor  poHicis.  'It  gives 
filaments  to  the  small  muscles  of  ^e  fingers,  and  to  the  interossei 
muscles. 

The  ulnar  oerve  also  gives  off  several  small  articular  fila- 
ments, to  the  elbow  and  wrist-joiuts. 

The  median  nerve  takes  its  origin  from  the  brachiai 
plexus,  by  two  roots  which  embrace  the  axillary  artery.; 
they  aoou  unite,  to  form  a  single  nerve,  which  descends 
about  half  way  down  the  arm,  on  the  outer  side  of  the 
brachial  artery ;  atW  which  it  inclines  over  the  artery, 
then  gets  to  its  inner  side,  gradually  diverging  from  it,  so 
that  at  the  bend  of  the  elbow  there  is  a  distinct  space 
between  them ;  in  this  course  it  rests  upon  the  coraco 
brachialis  and  brachialis  anticus,  internal  to  the  biceps 
muscle ;  it  then  passes  between  the  two  origins  of  the 
pronator  teres,  and  descends  between  the  flexor  sublimis 
and  profundus,  passes  under  the  annular  ligament  at  the 
wrist,  and  terminates  in  the  hand  by  its  digital  branches. 
The  branches  and  filaments  given  off  by  it  are  the  fol- 
lowing : 

A  few  mu9eular  twigs  in  the  arm,  to  the  moscles  which  arise  from 
the  inner  condvle. 

m 

The  anterior  interoiteout  nerve,  which  accompanies  the  correspond- 
ing artery,  runs  hetween  the  flexor  profundus  and  Hexor  pollicis  longus, 
as  far  as  the  pronator  radii  quadratus ;  it  runs  beneath  this,  and  per- 
forates  the  interosseous  ligament,  to  arrive  at  the  dorsal  surface  of  the 
hand,  to  which  it  distrihotes  fihiments. 

A  small  branch  near  the  wrist  passes  over  the  annular  ligament  to 
the  skin  of  the  palm  of  the  hand. 

The  terminal  digital  branches  are  five;  and,  with  a  branch  from  the 
ulnar,  form  the  superficial  palmar  arch  of  nerves. 

The  first  goes  along  the  outside  of  the  thumb,  to  its  extremity, 
giving  filaments  to  the  abductor  and  flexor  brevis. 

The  second  runs  along  the  inside  of  the  thumb. 

The  third  gives  filaments  to  the  abductor  indicis  and  first  Inmbricalis, 
and  runs  along  the  outside  of  the  index  finger. 

The  fourth  takes  the  course  of  the  second  metacarpal  space,  gives 
a  filament  to  the  second  lumbricalis,  and  bifurcates  to  supply  the 
opposed  sides  of  the  index  and  middle  fingers. 

The  fifth  lies  in  the  next  metacarpal  space,  supplies  the  third 
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lumbrictUs,  tnd  bifurcates  to  supply  tbe  opposed  tides  of  the  middk 
and  ring  fingers ;  this  branch  communicates  with  the  ulnar  aerre,  as 
before  mentioned. 

The  mu9culo-9piral  or  radM  nenre,  one  of  the  Imrgeit 
branches  of  the  brachial  plexus,  emerging  from  its  centre 
and  posterior  part,  soon  after  its  origin  inclinea  down- 
wards, outwards,  and  backwards,  winds  round  the  humerus, 
accompanied  by  the  superior  profunda  arterj;  it  next 
appears  between  the  supinator  longot  and  braehialis 
anticus,  between  which  it  runs  as  fkr  as  the  ribow,  whcie 
it  dirides  into  an  anterior  or  external  tnd  a  deep-aeated 
branch. 

The  vnlerhr  or  radial  branch  deseenda  with  the  aopinator 
longus  muscle,  and,  at  about  the  middle  third  of  the  fore- 
arm, arriTes  at  the  outer  side  of  the  radial  artery,  which  it 
accompanies  for  about  two  or  three  inches ;  it  then  leaTct 
it,  passing  under  the  supinator  muscle,  running  anperfidaUy 
to  the  extensor  muscles  of  the  thumb,  and  jnat  abore  the 
wrist,  dividing  into  terminal  branches  which  reach  the  bade 
of  the  hand.     The  filaments  from  it  are— 

Several  mutcular  filaments  to  the  supinator  and  extensor  muscles. 

Terminal  filaments,  generally  three  in  nomber;  one  to  the  radiil 
side  of  the  thumb. 

One  bifurcates  to  supply  the  ulnar  tide  of  the  thumb  tad  the  ndial 
side  of  the  index  finger. 

The  third  bifurcates  to  supply  the  opposed  tidet  of  the  index  tnd 
middle  fingers,  and  occasionally  a  fourth  ti^pUes  tht  opposed  aides  of 
the  middle  and  ring-fingers. 

The  deep-ieaied  branch*  or  poiterior  Mtrroueous^  laiger 
than  the  other,  passes  backwards  and  downwards  beneath 
the  supinator  longus  and  two  radial  extenaora,  then  pwfb- 
rates  the  supinator  brevis,  and  dividea  into  aeTeral  fib- 
roents,  which  supply  all  the  muscles  on  the  back  of  the 
forearm,  except  the  anconeus,  supinator  radii  longua,  and 
extensor  carpi  radialis  longior.  It  pasaea  down  to  the  baak 
of  the  wrist,  where  it  forms  a  gangliform  enlargement,  and 
gives  some  minute  twigs  to  the  ligamenta  and  artxcuktions 
of  the  carpus. 

Some  to  the  extensors  of  the  thumb  and  ilngett. 

Tbe  filaments  of  the  mnscnlo^spiral  giren  off  befort  its 
division,  are  the  following : 
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Two  or  threo  to  the  triceps :  one  of  tliMe  irriTCi  «t  the  skin,  tnd 
has  been  nameil  mpetHor  exiemml  euiOHe^ui  nerve ;  it  descends  upon 
the  forearm,  and  communicates  with  the  external  eutaneous  nerve. 
It  also  gives  filaments  to  the  braebialis  anticas,  aaconeus,  supinator 
radii  loogus,  aod  eitensor  carpi  radialis  longior. 

In  additioQ  to  the  n^ervea  aboTe  doBcribed  as  cdming 
from  the  brachial  plexus,  the  inside  of  the  arm  is  supplied 
irith  branthes  giten  off  from  the  second  atid  third  inter- 
cofltal,  and  have  been  named  the  cutaneous  nerres  of 
Wrisberg ;  bmt  irhich  occasionally  ptoceed  fVom  the  bra- 
chial plexus. 

DORSAL  NERVES. 

The  dorsal  or  rnterx^Mlal  nertes  ure  twelve  on  each  side. 
They  emerge  from  the  interrertebral  fbramina ;  the  first 
between  the  first  and  second  dorsal,  Uie  IsAt  between  the 
last  dorsal  and  first  lumbar  vertebra.  Immediately  after 
their  exit  they  divide,  like  the  cervical,  into  anterior  and 
posterior  branches ;  the  posterior  branches  run  backwards 
between  the  transverse  processes  of  the  vertebrae  to  supply 
the  deep  muscles  of  the  back  and  the  integuments. 

The  anterior  branches,  named  also  intercostal,  run  along 
the  intercostal  spaces,  below  the  vein  and  artery,  and  near 
the  margin  of  each  rib,  hetween  the  extemid  and  intercostal 
muscles ;  about  midway  between  the  spine  and  sternum 
they  give  off  a  large  superficial  branch.  The  continued 
portion  of  the  seven  superior  uefves  is  distributed  to 
the  intercostal  muscles  and  triangularis  stemi,  and  then 
perforates  these,  to  be  tost  ftni^  in  the  pectoralis  major 
and  integuments. 

nie  next  four  intercostal  Uervta,  corresponding  with 
the  (bur  superior  fhlse  ribs,  on  reaching  the  ends  of  the 
Cartilages,  pass  forwards  between  the  internal  oblii^e  and 
transversalis  muscles,  to  reach  the  rectus  abdomims,  sup- 
plying filaments  to  till  these  musdes. 

The  filaments  from  tiiese  several  dcitul  uerves  are  as 
follows : 

From  each  a  filament  or  two  of  commimication  to  the  edittKgSKms 
ganglion  of  the  syropathetie. 

The  first  dorsal  nerve  is  large,  and  enters  almost  entirely  into  the 
fennation  of  the  brachial  plmas. 

The  superficial  bnuislns  of  She  issoad,  tJArd,  and  miMisailly  the 
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fourth,  af^r  perforating  the  extemd  *iaterooatal  iMchi,  cnm  tk 
axilla,  descend  to  the  inside  of  the  arm,  aa  low  down  ms  the  isBcr  eo«- 
djle,  communicating  with  the  internal «nd  cotaneoaa  nerre.  Theyaie 
bj  sone  named  mtereoHo-knmenU  nem^  or  aerrea  of  Wriabciy. 

The  superficial  branches  of  the  tCTea  aucoeeding  interooatal  uenm 
are  distributed  to  the  mamms,  pectoralia  major,  eztenud  •hIiQit 
uiiscte,  and  integaments,  according  !•  their  aifnatioaa. 

The  twelfth  dorsal  differs  from  all  the  others  ;  it  firtt 
sends  a  large  branch  to  the  first  lumbar  nenre,  then  passes 
forwards  and  a  little  downwards  upon  the  quadratua  laa- 
borum,  at  the  edge  of  which  it  divides  into  two  filamcats^ 
the  deep  one  parses  forwards  to  the  space  between  (he 
tranaven^alis  and  internal  oblique  muscle,  to  reach  the 
rectus,  supplying  filaments  to  each;  the  saperficial  fila- 
ment runs  between  the  iuteraal  and  external  oblique 
muscles,  supplying  them  aud  the  integumenta. 

LUMBAft  NSaYEB. 

llie  lumbar  nerves  are  five  in  number,  and  hare  a  double 
origin  like  the  dorsal  nerves.  They  form  part  of  the  candi 
equina.  Tlicy  pass  out  of  the  canal  at  the  inter-Tertebrtl 
foramina,  and,  soon  after  their  exit,  divide  into  anterior 
and  po>terior  branches ;  the  first  emerges  between  the  fint 
and  aocond  lumbar  vertebra*,  the  fifth  between  the  last 
lumbar  vertebra  aud  the  sacrum. 

'Yhajwsterior  branches  take  a  course  bacVwarda,  between 
the  corresponding  transverse  processes  of  the  Tertebrs, 
and  supply  the  deep  lumbar  muscles. 

The  anterior  branches  pass  downwards  and  somewhst 
outwards,  are  connected  together  by  twigs,  and,  with  the 
filaments  of  the  sympathetic,  form  an  interlacement,  named 
lumbar  plexus.  These  nerves  increase  in  size  from  above 
downwards. 

The  lumbar  plexus  is  formed  in  the  substance  of  the 
psoas  muscle,  by  tlie  four  superior  lumbar  nerves,  and 
receives  branches  from  the  last  dorsal  and  the  sympathetic 
ganglin,  along  the  sides  of  the  bodies  of  the  lumbar 
vertebrae. 

The  branches  given  off  by  the  plexus 


Musculo-cutaneous;    external  cntaneont,  eztemsl  pndie;    crarsl; 
obturator,  and  a  commanicating  brsnch  to  the  aaeral 


ThemnBOiikK^itaiieoiM  braochet,  two  in  Ba«ber,'diiefly 
'from  the  first  kuabar  nerve,  pass  through  the  psoas  muacley 
•forwards  upon  the  anterior  -surlace  of  the  quadratus  lum- 
borum,  to  reach  the  crista  ilii.  These  branches  are  named 
by  maBy  anatomists  ilio  kypo^ustrie  and  -t/to  infftUnal. 

The  iiio-hypogastric  branch  (iilao  known  m  mqferior ^matca}^ 
tmtsneous,  after  perforating  the-psoss  nvuscle  and' reaching  the  crest  of 
the  ilium,  divides  into  two  branches^  iliac  and*  hypogastric.  7he  iHae 
branch  pierces  the  intenial  and  external  obliqae  muscles,  and  is  dis- 
tributed to  the  skin  of  the  gluteal  region.  The  ^hypogntrie  branch 
pierces  the  oblique  muscles  andTuns  forwards  to  supply  the  integu- 
ment in  the  hypogastric  region. 

The  ilio- inguinal  branch  (also  called  ti{/mor  nmfm^cs/aiieottf), 
after  piercing  the  psoas  magnus  and  crossing  the  quadratus  lumborum 
and  iliacus^'perforates  the  transversalis,  runs  between  it  and  the  internal 
oblique  to  which  it  gives  filaments,  to  the  crest  of*  the  ilinro,  then 
perforates  the  intemkl  oblique,  and  then  accompanies  the  spermaMe 
cord  and  passes  out  at  tht:  external  Hbdomin&l  Ting  and  supplies  the 
integumentH>f  the  scrotum  and  upper  and  inner  part  of  the  thigh  of  the 
male  and  labia  of  the  female. 

The  external  cutaneoua  nerves  arising  chiefly  from  the 
second  lumbar,  passes  downwards  and  forwards,  upon  the 
iliac  fascia,  towards  the  anterior  superior  spinous  process 
of  the  ilium,  below  wiiieh  it  passes  and  .gets  out^  the 
pdvis  ;  it  pierces  the  fascia  lata,  an\!  is  distrlbuted'by^two 
filaments ;  one  passing  downwards  and  sub-cutaneous  te 
the  outer  part  of  the  thigh,  the  other  running  down  as  far 
as  the  outside  of  the  knee. 

The  external  pudie  nerve,  also  named  genito-crural  or 
external  spermatic,  appears  to  come  off  chiefly  from  the 
second  lumbar  nerve ;  it  ^uerces  -the  psoas  muscle,  and 
descends  upon  its  anterior -surface,- and  at  thecrural  arch 
divides  into  two  branches,  named  internal  and  external. 

The  intemal  branch  accompanies  the  spermatic  cord  of  the  male,  or 
round  ligament  of  the  female;  and  is  distributed  to  the  cremasterand 
coverings  of  the  testicle  and  -adjacent  parta  of  the  groin ;  or  to  the 
pubes  and  labia  6f  the  female. 

The  ttctemal  branch  -passes  under  Poupart's  ligansent,  perforates 
the  fascia  laU,  .and  is  -distributed  to  the  glands  and  parta  in  front  «f 
the  thigh. 

The  crural  nerve  fippears  to-be  deri¥ed  from  the  second, 
third,  and  fourth  lumbar  nerves.  It  *is  .at  'first  placed 
between  the  psoas  and  iliacus  muscles,  descends  under  the 
fascia  iliaca,  and  then  passes  under  the  crural  arch  on  the 
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trntoide  of  the  psooB  muBcle,  irhich  separates  il  from  the 
femoral  at tery.  In  this  coatae  it  gives  twiga  to  t&e  iliaew 
and  peoaa  muscles.  After  passing  Ponpart's  ligament  it 
divides  iuto  several  branches,  saperfictu  and  deep.  The 
superficial  branches  soon  piero^  the  fascia  lata^  and  extend 
as  far  as  the  front  and  inner  side  of  the  knee.  The  deep 
branches  may  be  divided  into-^ 
Bxternal;  internal ;  deseendittg. 

The  external  brandies  pass  in  front  of  the  iliaeos  and  psosi,  w^- 
plying  filaments  to  the  sartorius,  rectos,  tensor  vaginie  fetnorii,  two 
vaiti  and  cnireus  muscles. 

The  internal  branches  pass  beneath  the  femoral  vetaeU  to  s^iply 
the  pectineos  and  adductor  longus. 

The  detcending  branches  accompany  the  femoral  artery;  one. 
ehortert  runs  on  its  outer  side,  giving  filaments  to  the  sartorial,  aad 
is  lost  in  the  vastus  intemus,  near  the  knee.  The  longer  brandi  mis 
upon  or  witliin  the  sheath  of  the  artery,  and  passes  under  the  iuek* 
^hich  extends  from  the  adductors  to  the  vastus  intemus ;  it  quits  the 
artery  at  the  opening  of  the  great  adductor,  and  runs  along  the  iaside 
to  the  knee,  and  then  accompanies  the  internal  saphena  vein,  as  far  si 
the  dorsum  of  the  foot,  where  it  terminstes,  by  sending  aiaaieits  to 
the  inner  side  of  the  foot  and  great  toe.  This  branch  ia  naaaedinriaf 
taphenue  intemue. 

The  obturator  nerve  seems  to  arise  from  the  third  and 
fourth  lumbar,  passes  along  the  inner  edge  of  the  psoas, 
between  the  peritoneum  and  pelvic  fascia«  to  reach  the 
obturator  foramen,  which  it  passes  through,  and  then  gives 
off  branches 

To  the  external  obturator  mueele. 
A  filament  to  the  hip-joint. 

A  deep  posterior  branch  to  the  mdductor  mt^na,  sad  i 
deep  branch  passes  down  with  the  popliteal  artecy,  wl, 
perforating  the  posterior  ligament,  suppUea  the  syiofiil 
membrane  of  the  knee-joint. 
An  anterior  brauch  to  the  gracilis,  and  long  and  abort  ad- 
doctors,  and  inside  of  the  knee. 

The  lumbo-sacral  nerve  is  the  last  given  off  fh>m  the 
lumbar  plexus.  It  is  formed  from  the  anterior  branch  of 
the  fifth  and  a  twig  from  the  fourth  ;  it  passes  down  to  the 
pelvis,  and  unites  with  the  first  sacral,  so  as  to  contribate 
to  form  the  aacral  plexus. 

The  only  nerve  given  off  from  it  is  the  superior  ghnttQl 
nerve,  which  passes  out  by  the  sacro-sciatic  notch,  with  the 
gluteal  artery,  and  is  distributed  to  the  gluteal  muscles 
and  tensor  vaginse  femoris. 
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The  sacral  marpea  are  six  on  eaeh  side,  each  consisting 
of  an  anterior  and  posterior  branch ;  they  ariee  from  the 
Cauda  equina,  and  emerge  fhotn  the  saetal  fVMramina. 

The  fonr  sUpe^f'  poiiteriii>r  btancheis  pass  out  at  the 
posterior  sacral  foramina,  perforate  the  tendon  of  the 
sacro-lumbalis  and  become  superficial,  and  are  distributed 
to  tke  nkiB  coveiriiig  the  nates. 

Theinflsrior  /iM/enor  brandies  run  dotmWM'ds  to  supply 
the  iAteguments  about  the  atius* 

The  umimor  branches  pass  out  at  the  Micnd  foramifta^ 
decreasing  in  size  as  they  come  out,  from  abo?e  downwards. 
They  all  communicate  with  the  sacral  ganglia  of  the  sym- 
pathetic. The  three  superior  nerves  with  descending 
branohes  from  the  fourth  and  fifth  lumbar  nerves,  and  a 
branch  from  the  fourth  sacral,  form  the  iacml  plexw. 

The  fourth  nerve  gives  filaments  to  the  hypogastric 
plexus,  levator  ani,  coccygeus,  the  skin  above  Uie  anus, 
and  sphincter  ani. 

The  fifth  and  sixth  sacral  nerves  are  very  small,  and  are 
lost  in  the  coccygeus  and  sphincter  ani. 

The  sacral  plexus,  formed  as  above  mentioned,  re^ts 
upon  the  pyriformis  muscle,  and  gives  otl  internal  and 
.external  branches.    The  internal  branches  are — 

Hemorrfaoidsl ;  vaginal ;  uteriae ;  veuoal ;  pndic. 

The  extenml  branches  are-^ 

Great  sciatic ;  small  sciatic. 

The  hamorrhoidal  branches  pass  to  the  muscular  and 
mucous  coat  of  the  rectum,  and  communicate  with  the 
neighbouring  nerves. 

The  vaginal  and  uterine  branches  ramify  as  their  names 
impdy. 

The  vesical  branches  pass  to  the  lower  part  of  the 
bladder,  and  supply  its  muscular  and  mucous  «oat,  the 
prostate  gland,  and  vesiculse  semiliales ;  and  in  the  female, 
the  urethra. 

The  pudic  nerve  is  the  largest  of  the  internal  branches, 
and  appears  to  come  chiefly  from  the  third  sacral.  It 
follows  very  closely  the  course  of  the  pudic  artery ;  the 
branches  given  off  by  it  are — 

A  mperfieial  perineal  braxkcb,  wbich  givei  (Hf  long  twigs  to  the 
iptiiocteraiii  and  maigia  of  tke  SMs,  and  fkmcnits  to  the  eiector 
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peiic,  Mc^eraftor  urime,  tad  inntfenoi  perioBi,  tad  it  lock  upoi  the 
dirtM  and  torotum. 

BraDcbet  to  tlie  obturator. mtarmit. 

„  integumenlt,  urethm,  and  ^Uut.peoia. 

The  auperficial  perineal  braooh  k-  WgMt  io  th«  taitit,  «id  ii 
^Usuibuted  chiefly  upon  tbe  labia. 

The  itmail  sciaiic  nerve  gett^ouC  fram  the  pelTM  Wlov 
the-  murgiii  of  the  pyrifonnit  mtitcle,  to  ■  the  iniier  tide  of 
the  great  sciatic  nerve,  supported  by  the  superior  gemellu, 
•od  overlapped  by  the  gluteue  Buuumat.  ^Itll  braDchesi 


Itferior  gMnU,  consisting  of  smiU  filaaents  Io  4he  gkitssi 
maximiis. 

Pottmrior  and  miemal  emiamcmt^  whiclK  passes  m wards,  benesth 
4he  tuber  ischii,  gives  filaments  to  the.  gracUis,  and,  perforating  tbe 
fascia,,  is  distributed  to  the  integuments  about  the  inside  of  the  tbighi 
scrotum,  or  labis. 

MUUUe  eutMmout  pierces  the  fsscia,  and  desoends,  supplying  the 
Skin,  St  fu-  at  the  popliteal  space. 

The  rett  of  th;  nerve  descends  snd  gives  fllamsnts  Io  -^he  fleisr 
muscles,  ss  far  u  the  inside  of  ihe  hsas. 

The  great  sciatic  nerve  is  the  largest  nerve  of  the  bodj. 
It  passes  out  of  the  pelvis  below  the  pynformiB  mQscle, 
then  descends  between  ihe  great  trochanter  and'tilber 
tschii,  ov(T  the  snmll  rotators,  vii.,  the  gemelli,  obturator 
intern  us,  and  quadratua  femoria,  then  resta  upon  the  ab- 
ductor ma^iius,  under  cover  of  the  flexors  oi  the  thigh* 
aud  descends  towards  the  popliteal  space. 

There  are  aniall  branchea  given  off  by  it — 

to  the  inierasl  obtucator  mnsde,  snd4o  the  leaseradaiie  ntrve. 
lilsments  to  the  gluteus  maximus. 

„  flexor- muscles, 

superficial  branches  which  pierce  the  £ucia,  and  are  At- 
tributed to  the  outside  of  the  knee,  fanning  extcmsl 
cutaneous  branches, 
.filaments  to  the  external  ratatois. 

„  hiptjoint. 

„  adductor  magnus,  and 

H  short  head  of  the  biceps. 

The  great  sciatic  serve  divides  about  miehray.down  tbe 
thigh  into  two  branchea,  the  tibial  and  penmemi,  the 
former  biing  named  popliteal  till  it  reachea  the  leg^  aad 
appears  to  be  lhc>  proper  continuation  of  the  sciatic  nerve. 

The  popliteal  nerve  passes  down  m  the  pqplitsal  space, 
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imclev  tke  hacim,  Irot  miperfioiallj  to  th*-  artery  tnd  im ; 
after  passing  the  joint  k  rests  oa  the  papliteus  muscky 
mider  coyer  of  the  gastvoenemius,  then  crossea  to  the 
pofttenor  tibial  artery,  and  descends  on  ka  outer  aide,  and 
la  here  properly  named  posterior  tibial  nerre;  it  tiien 
passes  down  with  the  artery,  and  in  the  sole  of  tha-  foot 
divides  into  eatemid'aiid  tntemai  plantar  nerres^. 
The  braBchea  given  off  by  thisHiene-are — 

M uiciiUr  twigs  in  its  courser 

A  long  branch  given  off  in  the  popIitesLspsce  (osmed  eowmumkanm^ 
HKmj  or  eommunSfan9*poplitei)  descends  between  the  two  heads  of 
the  gutrocneroiin,  then  over  its  posterior  surfkce,  ronning  downwards- 
to- the -outer  border  of  thetendo  AehiHit;  it  sccoropanies  tbesaphena 
minor  vein,  and  shout  the  middle  of  tht  lag  anites  witk»  similar 
brsnch  sent  oft  fronv>  the  peroneal  nen^  This  external  §tgfkemm$' 
newe  passes  behiod  the  outer  ankle  to  the  doniim  of  the  foot,  where, 
it  divides  into  filaments,  which  extend  to  the  fonsth.  and  fifth  digital 
phalanges.  In^ita  course  down  the  leg  it  gives  fiiamtnts  which,  pierce* 
thefucis  and  become  tttiMmlaneoas* 

The  posterior  tibial  nerve  hi  ita  eourse  down  the  I^g- 
supplies  filsmentato'the  moaeles  in  its  immediate  projnmity,. 
via.,  the  plantaris,  gastrocnemius,  soleus,  tibialis  posticus^ 
and  long  flexors  of  the  leg,  and  lower  down  gives  filamenta 
to  the  Kgaments  of  the  ankle,  bursa  and'  fascia  about  tha 
tendo  AchilUs. 

In  the  hollow  of  the  foot  this  nerve  givea  off  a  filament 
to  the  integumenta  of  the  sole,  and  then  divides  into  ex- 
tenial.and  internal  plantar  nervea. 

The  internal  plantar  nerve,  the  larger  of  the  two,  takea 
the  course  of  the  internal  plantar  artery,  gives  branches  to 
the  abductor  pollicis,  flexor  brevis  digitornm^  and  acces- 
sorius,  and  divides  into  four  filaments,,  very  like  the  median 
in  the  band ;  one  branchy  the  smallest,  passes  to  the  inside 
of  the  great  toe,  the  three  othera  bifurcate  to  supply  the 
opposed  sides  of  the  first,  second,  third,  and  fourth  toes, 
giving  filamenta  to  the  lumbricales  and  interossei  muscles ; 
the  fourth  nerve  gives  off  a  filament  to  communicate  with 
the  superficial  branch  of  the  external  plantar  nerve. 

The  fx^ermi//>/^m/ar  nerve  runs  forwards  between  the 
flexor  brevis  and  accessorius,  in  its  course  giving  a  branch 
to  the  abductor  minimi  digiti ;  it  then  divides  into  a  super- 
ficial and  deep  branch.    The  miperfieial  branch  gives  cm  a 
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filament  to  the  ontaide  of  tko  little  toe,  and  then  nne  iv 
the  space  betveen  the  foarth  and  fifth  toe,  giving  a  coat 
municating  filament  to  the  fourth  terminating  bianoh  of 
the  internal  plantar  nenre,  and  afterwarda  aepaiatea  iiila 
two  filaments  to  sapply  the  opposed  sides  of  the  fourth  and 
fifth  toes.  . 

The  deep-seated  branch  miM  dose  upon  the  metatansl 
bones,  supplying  filaments  to  the  interoeaei,  flexor  brevis 
pollicis,  and  transversalis  pedis  muscles. 

The  peroneal  or  fibular  nerve,  one  of  the  brmneheaof  the 
^eat  sciatic,  in  its  course  is  inclined  outwards*  and  deecendi 
between  the  bicenq  and  outer  head  of  the  gaatrocaemios. 
to  reach  the  head  of  the  fibula;  i^  little  below  this  it  winds 
round  the  neck  of  the  bone,  and  difides  into  two  brandMs, 
the  anterior  tibial,  or  interotMoua  and  the  imua^ 
cutaneous ;  the  latter,  in  its  direction,  appears  to  be  the 
continuation  of  the  nerve,  and  descends  between  the  pero- 
neeus  longus  and  extensor  oommunia  digitomm  lonmi^ 
giving  branches  to  them  in  its  course.  About  the  middle 
of  the  leg  it  escapes  from  between  the  muacles  and  deeoends 
between  the  extensor  muscles  and  fascia*  and  divides  into 
two  branches. 

The  fldr/fnui/brtiich  dMcendt  9f$d  pasiet  in  ^atof  theoateraiW% 
reaches  the  donum  of  the  foot,  and  gives  off  three  filament^  ona  ta 
supply  the  dorsum  of  the  little  toe  and  outside  of  the  fool ;  spotter 
puses  between  the  fourth  and  thhrd  toes,  supphring  both,  and  a  thbd 
is  distributed  between  the  second  and  third  toes. 

The  internal  branch  goes  to  supply  the  inner  borderof  the  fooft^  ssd 
gives  filaments  to  the  upps^  surfsoe  of  the  fint  sad  seeond  tees. 

The  hraqches  of  the  peioneal,  in  its.  eouvae  downward^ 
aie»  one  in  the  popliteal  spaoe  to  the  short  head  iif  biceps 
terminating  in  Uie  ligaments  om  the  outside  of  the  joints  a 
branch  which  descends  between  the  gaatrocnemiua  eatenuia 
and  fascia,  and  gives  off  itamenta  which  ramify  on  the 
outside  of  the  leg,  and  one  named  eommunkatui 
which  unites  ifith  the  superficial  branch  of  the 
tibial  nerve^  to  form  the  exteroal  sapheAua  aenre. 

The  an4frior  tibial  qt  Merosfeotie  neroe,  diraolly  afler 
ite  separation  fi'om  the  other  branch  of  the  pieioneal»  wknk 
forwards  and  in^aids  between  the  fibuli^  th*  peroneal 
longus^  and  exteueop  eammauia^  to  wUdi  it  gvroa  fikh 
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raentB ;  it  then  arriTM  at  tbe  interoMaoiit  ligament,  and 
accompanies  the  anterior  tibial  artery,  lying  tp  ita  outer 
side,  bnt  lower  down,  rather  in  f^nt  of  it,  in  which  posi- 
tion it  passes  under  the  annular  ligament  to  the  dorsum 
of  the  foot.  In  it9  descent  it  giTes  filaments  to  the  adja- 
cent miisqles^  and  on  the.  foot  divides  into  two  branches : 

Ooa  rapplyia^  the  extsnsev  hnvxn  mad  ibt  iaterossei,  and  com- 
mniiieatiiig  with  the  psronsal  nerve,  ind  giyin^  kiniiichw  to  the  tarsal 
and  metatarsal  articulations. 

The  other  pataea  to.  the  first  and  second  toes. 


SYMPATHETIC  NEBYB. 

The  sympathetic  nerve  (or  nerves,  as  there  is  a  similar 
structure  on  each  side  of  the  body)  was  formerly  cabled 
the  great  inteveostal  nerve,  and  was  described  as  eomt 
menoiDg  in  tbe  cavernous  sinus  by  filaments  ^om  the 
fifth  and  sixth  cerebral  nerves.  It  is  now  viewed  as  a 
separate  nervous  system,  named  ganglioniet  and  is  dof 
scribed  as  consisting  of  a  series  of  ganglia,  or  nervcma 
centres,  connected  together  by  filaments,  and  communi- 
cating in  various  parts  with  filamenta  derived  from  the 
cerebro-spinal  nerves.  From  its  apparent  functions  it  is 
called  the  nerve  of  organic  life.  The  ganglia  are  found  in 
five  regions  of  tbe  body ;  na9iely,  the  head,  neck,  chest, 
abdomen,  and  pelvis,  and  are  named  accordingly. 

The  cranial  ganglia  are  the  ophthalmic^  apheno-paloHne, 
otic,  oanfflion  of  Cloquet,  wbmaanllary,  earotie,  and  a  dis- 
puted one  upon  the  arteria  communicans,  named  ganglion 
o/Sibes, 

The  cervical  gunglia  are  three ; 

The  dorsal,  twelve ; 

The  lumbar,  five ; 

nie  sacral,  four  or  five  oi^  eftch  side,  with  an  azygos 
gpinslion  near  the  coccyx. 

The  ganglion  o/JRibc$  ia  situated  upon  the  anterior  com^ 
municating  artery,  receiving  filamenta  from  the  caroti« 
plexus.     Its  existence  is  disputed  by  many. 

The  ophthalmic  or  lenticular  ganglion  is  situated  within 
the  orbit  between  the  optic  nerve  and  external  rectus 
muMch^  and  midway  betwe^i  the  entrance  of  the  optic 
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nenre  tnd  the  sderotie  eoftt.    Il  i»  small,,  and  k  inbedM 

ia  a  ]arg;e  quantitj  of  fat. 
The  fiiamentt  from  tl  are^ 


JnUriorfyt  ftlietn  to  twenty,  named  ibort  cOiarj;  thay  pa»ftp> 

wards,  perforate  the  tclerotic  coat  at  its  poetcnr 
part,  run  fomrard  between  the  aderotic  coat  ni 
choroid,  and  part  of  then  paaa  into  the  iria;  the 
greater  nomber  are  loat  in.  the  ciliary  ligpnaHL 

Potlerior/j^  at  iht  opper  angle,  a  ftlaaienl  to  the  naial  tiw  ef  the 

fifth; 
at  the  inferior  angles  a  tBament  ta  the  iafrtier  dii 

of  the  third  cerebral  nerre ; 
a  third  filament  passet  backwards  to  seadi  tlM 
plexut. 

The  spkena-palatine,  of  Meeker ^-guk^on,  b  aitoatedio 
tike  pterygo-maxillary  foaaa,  having  in  front  the  tnberoaity 
of  the  saperior  mazilUry  hoHe ;  behind,  the  roota  of  the 
pterygoid  proeesaea ;  intemaUy,  the  palate  bone  and  aphe- 
no-palatine  foramen,  and  externally,  the  aoft  parta  filling 
np  the  foaaa;  The  brancbea  of  this  ganglion  are  aaoendingr 
deacendtng,  internal,  and  poatarior. 

The  neendimg,  or  tuperior,  are  oanatty  twoi,  and  very  large  r  they 
nnite  with  the  auperior  maxillary  nerve. 

The  deicending  are  the  palaiine  nerves,  three  in  nnmbcr.  Tht 
frent  palatine  nerve  descends  in  the  great  paUuine  canal,' and  emerges 
at  the  posterior  palatine  foramen,  from  which  it  runs  forward  beneath 
the  arch  of  the  palate,  as  far  as  the  foramen  incisivom,  where-  it  com* 
monicates  with  Cloquet's  ganglion^  In  its  coarse  it  givts  fifaunenlii 
through  the  nasal  plate  of  the  |»alate  bone,  to  the  pitoitnry  membraae 
of  the  nose,  filaments  to  the  velum  palati,  tonsil,  and  soft  parta  of  tbe 
palate  and  gums. 

The  middU  palatine  descends  parallel  with  the  former,  in  a  dIstincC 
canal,  and  is  distributed  to  the  soft  palateand  tontiL 

Tlie  tmall  palatine,  posterior  to  the  two  others,  soppUes  the  tonsil 
and  soft  palate. 

The  internal,  or  spheno-palatine,  passes  into  the  naaal  fosse,  throngh 
the  spheno-palatine  foramen,  by  three  or  four  filaments.  They  ramify 
upon  the  spongy  bones,  but  one  branch  passes  dovm  npon  the  ioor 
of  the  nose,  runs  through  the  anterior  palatine  foramen  to  the  ductus 
indsivus,  and  communicates  with  Cloquet's  ganglion.  It  is  called  the 
naso-palatine  nerve,  or  nerve  of  Cotunnius. 

The  posterior  branch  is  the  vidian.  Mt  runs  backwards  throogh  the 
vidian  canal,  and  having  reached  the  foramen  lacerum  mediam,ajvides 
into  two  branches,  the  earotic  and  petrout.  The  carotic  braaeh  mna 
down  to  the  carotid  artery,  uniting  with  the  plexna  of  thia  artw,  and 
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is  thus  connected  with  the  first  cerrical  ganglion ;  the  petrous  branch, 
perforates  the  cartilage,  filling  np  the  foramen  lacerum,  and  then  runs 
beneath  the  dura  mater,  towards  the  foramen  innominatum,  which  it 
enters ;  soon  after  its  entrance  it  unites  with  the  portio  dura,  and  runs 
with  it  along  the  aqueduct  of  Fallopius  to  its  inferior  extremity,  where 
it  leaves  it ;  it  then  perforates  the  petrous  bone  and  gets  into  the  tym- 
panum, running  between  the  long  crus  of  the  incus  and  handle  of  the 
malleus,  hence  called  chorda  tympanic  and  emerges  at  the  fissnra 
glasseri ;  it  then  descends  to  ihe  inner  side  of  the  lower  jaw,  com- 
municating with  the  gustatory,  and  is  ultimately  distributed  to  the 
submaxillary  ganglion. 

N.B.  The  chorda  tympani  nerve  is  described  by  some  as  proceeding 
from  the  portio  dura  of  the  7th. 

CloquefM  gnngUon,  or  naso-palatine,  is  situate  in  the 
anterior  palatine  canal,  or  foramen.  It  receives  from  each 
side  superiorly,  the  naso-palatine  nerve ;  infehorly,  a  fila- 
ment from  the  great  palatine  nerve ;  and  sends  two  or  three 
twigs  to  the  mucous  membrane,  on  the  anterior  surface 
of  the  hard  palate. 

The  submaxillary  ganglion,  or  plexus,  is  small,  and  has 
a  plexiform  appearance.  It  rests  upon  the  submaxillary 
gland.     It  communicates  with  the  following  nerves : 

Posteriorly,  with  the  vidian. 
Superiorly,  with  the  gustatory. 

Inferioriy,  it  gives  off  filaments  to  accompany  the  Whartonian 
duct. 

The  otic  ganglion,  first  minutely  described  by  Arnold,  is 
seated  at  the  base  of  the  skull,  very  near  to  the  foramen 
ovale,  and  to  the  inner  side  of  the  third  division  of  the  fifth 
pair ;  internal  to  it  is  the  Eustachian  tube,  and  circum- 
flexus  palati;  posteriorly,  the  middle  meningeal  artery. 
It  communicates,  by  small  filaments,  with — 

the  third  division  of  the  fifth  pair,  at  its  exit  from  the  fora- 
men ovale ; 

the  pterygoid  nerve ; 

the  tympanic  branch  of  the  glotso-pharyngeal  nerve,  by  a 
minute  petrous  twig. 

It  appears  to  give  oflf — 

a  filament  to  the  tensor  tympani  muscle ; 
to  the  tensor  palati  $ 
to  the  anterior  auricular  nerve. 

The  supirior  cervical  ganglion  extends  from  the  foramen 
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magnam  to  the  second  or  third  eenrical  Tertebra,  generallr 
more  than  an  inch  in  length ;  it  it  oblong  in  its  figure,  and 
of  considerable  tixe.  The  branches  from  it  are  the  fol* 
lowing: 


Jicmdm^,  to  eommanicate  with  tiM  carotic  plesoi  is  the  carotie 
eanaL 

Extermalj    to  the  eenrical  nerret. 

Jmiemal,     to  the  pharyni,  entering  into  the  pharfngcftl  pleziis. 

Anterior,  to  unite  with  the  par  Tagura,  glosto-phafyngeal,  UngMl 
and  facial  nerret,  and  filanenta  named  oerri  moto, 
which  accompany  some  of  the  hranches  of  the  ex- 
ternal carotid ;  namely,  the  superior  thyroid,  lingoal, 
labial,  and  ascending  phaiyngeal. 

Dncendin§,  to  the  second  ganglion:  and  ftlimeats  to  form  the 
superfidalis  cordis. 

The  middle  cervical  gemglion  is  Tery  small,  and  some- 
times  wanting  on  the  left  side.  Its  situation  is  upon  the 
fifth  cervical  vertebra.  It  gives  filaments  to  the  superior 
and  inferior  ganglia,  to  the  cervical  nerves,  the  thyroid 
gland,  superior  thyroid  artery,  and  parts  adjacent,  and 
sends  off  the  middle  cardiac  nerve. 

The  inferior  cervical  ganglion  lies  upon  the  transverse 
process  of  the  last  cervical  vertebra,  aud  neck  of  the  first 
rib,  behind  the  vertebral  artery.  It  gives  off  filaments  to 
the  middle  cervical  and  superior  thoracic  ganglia,  branches 
to  unite  with  the  axillary  plexus,  filaments  to  accompany 
the  vertebral  artery,  which  form  the  vertebral  plexus,  and 
which  run  up  as  far  as  the  base  of  the  skull,  communi- 
cating in  their  course  with  all  the  cervical  nerves :  it  gives 
also  filaments  to  the  pulmonary  plexus,  and  sends  off  the 
inferior  cardiac  nerve. 

The  cardiac  plexus,  destined  for  the  supply  of  the  heart, 
is  formed  by  the  cardiac  nerves  of  the  cervical  gangUs, 
and  branches  from  the  nervus  vagus  and  recurrent  nerves. 
It  is  placed  around  the  aorta,  the  greater  portion  being 
somewhat  above  it,  and  between  it  and  the  trachea ;  the 
other  portion  just  below  the  arch,  and  rather  on  its 
anterior  aspect,  resting  somewhat  upon  the  pulmonary 
artery.  This  portion  has  been  named  cardiac  ganglion. 
The  branches  from  this  plexus  are  the  following : 

Some  going  to  the  pulmonary  plexus. 
Some  to  the  anterior  part  of  the  aorta. 
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Many  follow  the  eoune  of  the  coronuy  uienm,  and  are  called 
coronary  plexuses ;  namely,  right,  or  anterior,  and  left,  or  posterior. 
They  follow  the  arteries,  and  send  filaments  int«  the  substance  of  the 
heart. 

The  thoracic  ganglia,  twelve,  sometimes  only  elefen  in 
nnmber,  lie  upon  the  heads  of  the  ribs,  and  are  connected 
together  by  one  or  two  small  filaments ;  they  then  give  off 
branches  to  unite  with  the  intercostal  nerves.  The  superior 
five  ganglia  give  off  anterior  filaments  to  the  trachea, 
oesophagus,  and  aorta,  and  contribute  to  form  the  pulmo- 
nary cardiac,  and  thoracic  plexuses.  The  anterior  branches, 
from  the  sixth  to  the  ninth,  inclusive,  unite  to  form  the 
splanchnicus  major ;  and  similar  branches  from  the  tenth 
and  eleventh  ganglia  form  the  splanchnicus  minor.  These 
nerves  descend  by  the  side  of  the  vertebrae,  pierce  the 
crura  of  the  diaphragm  separately,  and  enter  the  abdomen. 
The  splanchnicus  major  passes  to  the  semilunar  ganglion 
of  each  side,  and  the  splanchnicus  minor  to  the  renal 
plexus. 

The  semilunar  ganglion  of  each  side  is  situated  close  to 
the  coeliac  axis,  around  which  the  fibres  interlace,  and,  with 
filaments  from  the  nervus  vagus,  phrenic,  and  splanchnicus 
minor,  constitute  the  great  solar  plexus.  From  this 
branches  pass  off  to  accompany  the  contiguous  arteries 
and  are  named  so  many  plexuses.    They  are : 

Phrenic,  to  the  crura,  and  broad  part  of  the  diaphragm  running 
with  the  arteries. 

The  coronary,  or  iiomaehic,  accompany  the  coronary  artery  to  the 
stomach,  distributed  upon  both  its  suifaces. 

The  hepatic  plexus,  accompanying  the  vessels  into  the  transverse 
fissures  of  the  liver ;  some  of  its  filaments  pass  to  the  pylorus,  others 
along  with  the  gastro^uodenal  artery.  This  plexos  unites  with  fila- 
ments from  the  nervus  vagus. 

The  tplenie  plexus,  accompanying  the  splenic  artery,  and  sending 
filaments  with  the  vasa  brevia  to  the  great  end  of  the  stomach. 

The  aortic  plexus,  a  continuation,  as  it  were,  of  the  solar  plexus 
upon  the  aorta,  with  branches  from  the  lumbar  ganglia,  may  be  said 
to  send  off  the  tuperior  and  if^erior  metenterie  plexuicf,  to  accompany 
the  corresponding  arteries. 

The  splanchnicus  minor,  with  other  filaments  from  the 
sympathetic,  form  the  renal  plexus,  which  sends  numerous 
filaments  into  the  kidney,  with  the  arterial  brancbea;  and 
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giyes  off  iDferiorly  8ome  filaments  to  accompftny  the  sper- 
matic artery,  and  which  constitate  the  spermatic  plezas. 

In  the  ahdomen  we  find  the  lumbar  ganglia,  four  or  fi?e 
in  number,  by  the  sides  of  the  lumbar  yertebrae,  and  to  the 
inner  edge  of  the  psoas  muscle.  They  are  connected 
together  by  filaments,  and  are  connected  with  the  lumbar 
nerves  and  plexus,  and  send  filaments  anteriorly  to  the 
aorta,  which  enter  into  the  composition  of  the  ahdominalt 
aortic,  and  lumbar  plexuses. 

The  sacral  ganglia  are  four  or  five  on  each  aide,  with  an 
azygos  terminating  one  ;  they  unite  together  by  filaments, 
and  communicate  with  the  contiguous  spinal  neryea.  An- 
terior filaments  from  them,  and  also  from  the  lowest  lumbar 
ganglion,  form  the  hypogastric  plexus,  which  supplies 
nerres  to  the  adjacent  yiscera,  yiz.,  the  bladder,  veaiculc 
seminales,  uterus,  yagina,  and  rectum. 

ANATOMY  OF  THE  ORGANS  OF  THE  SENSES. 

THE  EYE. 

The  eye  is  placed  within  a  bony  cavity  named  the  orbit. 

Each  orbit  is  formed  by  seven  bones ;  and  aa  three  of 
them  are  common  to  both  orbits,  there  are  eleven  bones 
only  entering  into  the  two.  The  orbit  is  pyramidal  in  form, 
with  the  ba9e  anteriorly  and  directed  a  little  outwards ; 
the  apex  backwards  and  inwards.  Probes  passed  through 
the  axis  of  each  orbit,  into  the  cranium,  will  paas  through 
the  foramen  lacerum  orbitale  superius,  and  meet  upon  me 
sella  turcica.  The  roof  of  the  orbit  is  formed  by  the 
frontal  bone  and  ala  minor  of  the  sphenoid  bone ;  the  floor 
by  the  malar,  superior  maxillary,  and  palate  bone ;  the 
outer  wall  by  the  malar  and  sphenoid ;  and  the  inner  wall 
by  the  nasal  process  of  the  superior  maxillary, the  lachrymali 
the  ethmoid,  and  frontal  bones. 

The  orbit  contains  the  globe  of  the  eye,  with  numerous 
muscles,  nerves,  vessels,  fat,  and  part  of  tlie  lachrymal 
apparatus. 

In  dissecting  the  orbit,  and  removing  its  roof,  the  nerves 
will  be  found  entering  in  the  following  order : 

Fourth  psir. 
Frontal  of  the  fifth. 


The  trunk  of  the  opbthalmic  artery,  at  fint  below  ud 
to  the  onter  side  of  the  optic  nerre,  bood  after  crowes  over 
to  get  to  it«  inner  side.  The  ophthalmic  lein  is  utuated 
below  all  the  nerves. 

Before  proceeding  with  tbe  eye  and  ita  appendages,  we 
will  speak  of  the  muKcles  contained  in  the  orbit.  These 
are  the  four  recti  and  two  oblique  mnacles  pertaining  to 
the  ejeball,  and  the  levator  pnlpebrce  and  tensor  tarsi, 
which  more  strictly  belong  to  its  appendages. 

The  levator  palpebra  tuperiorit  arices  from  the  under 
surface  of  the  lesiervlng  of  the  sphenoid,  sbout  one  eighth 
of  an  inch  anterior  to  tbe  optic  foramen,  it  passes  forwsrda 
and  upwards  to  be  inserted  into  tbe  margin  of  the  tarsal 
cartilage  ;  it  ia  the  highest  muscle  of  tbe  orbit.  Its  name 
sign i Res  its  action. 

Immediately  beneath  and  behind  thia  mnscle  (trises  the 
'  luptrior  reetut,  which  passes  over  the  tendon  of  the  supe- 
rior oblique  mnscle  to  be  inserted  into  the  sclerotic  coat  of 
the  eyeball  at  about  two  lines  behind  tbe  edge  of  tbe  cornea 
aupcriorly. 

A  little  below  and  somewhat  internal  to  the  last  muscle 
arises  tbe  superior  obliqut.  It  passes,  first  forwards  and 
inwards  to  curve  around  a  little  pulley  of  bone  or  cartilage 
attached  to  the  orbital  plate  of  the  frontal  bone,  from  which 
point  it  turns  somewhat  backwards  and  outwards  to  b« 
inserted  into  the  sclerotic  coat  of  the  eye,  after  having 
passed  under  tbe  tendon  of  the  rectus  superior.  Tb« 
obliquus  superior  is  sometimes,  as  well  as  the  nerve  that 
supplies  it,  called  Irochltari*. 

The  internal,  inferior,  and  one  head  of  the  external 
rectus,  have  a  common  and  tendinous  origin,  situated  on  tbe 
little  lamina  of  bone  which  separates  the  foramen  opticum 
from  the  sphenoidal  fissure,  tbe  other  head  of  the  external 
rectus  arising  immediately  above  the  optic  foramen.  They 
are  attached  in  a  similar  way  to  the  soperior  rectus — to 
the  external,  internal,  and  icuTerior  portions  of  the  sclerotic 
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Between  the  two  heads  of  the  external  rectos  pass  the 
third  and  the  eixth  cranial  nerrea,  and  the  naaal  branch  of 
the  ophthalmic  divi8ion  of  the  fifth,  and  in  aome  inatancnt 
the  ophthalmic  vein. 

The  inferior  oblique  arises  from  a  minute  depression  in 
the  orhital  plate  of  the  superior  maulkrj  bone,  jaat  within 
the  margin  of  the  crbit.  It  passes  outwards  and  backwards 
between  the  inferior  rectus  and  the  floor  of  the  orbit,  to  be 
inserted  into  the  sclerotic  at  its  external  and  posterior 
surface. 

The  action  of  the  four  recti  ia,  when  acting  separatdy, 
to  either  raise,  depress,  or  turn  inwards  or  outwards  the 
eye,  and  of  course  the  action  of  two  adjacent  ones  together 
will  produce  a  compound  mo?ement.  The  whole  four 
acting  together  tend  to  retract,  and,  as  aome  think,  to 
compress  the  eyeball,  whilst  the  eyeball  is  supposed  to  be 
brought  forward  by  the  two  obliqui. 

Some  anatomists,  however,  consider  that  the  prindpsl 
use  of  the  obliqui  is  to  rotate  the  eyeball  on  its  axis,  so 
that  any  small  particles  of  extraneous  matter  may  by  this 
action  be  swept  away. 

The  tensor  tarsi  is  a  small  thin  muscle,  arising  from  the 
orbital  surface  of  the  lachrymal  bone,  and  passing  forwards 
and  inwards  over  the  lachrymal  sac,^to  be  inaerted  by  two 
delicate  teudons  into  the  walls  of  the  tubes  leading  from 
the  puncta  lachrymalia ;  it  assists  the  passage  of  tears  from 
the  eye.  It  has  been  called  Homer'a  muscle,  from  the 
name  of  its  discoverer. 

Before  proceeding  to  the  description  of  the  eye,  we  shall 
mention  the  remaining  appendages,  which  are  the  eyebrows, 
eyelids,  and  lachrymal  apparatus. 

The  eyebrows  consist  of  the  integuments  coyering  the 
supraorbital  ridge  of  the  frontal  bone  on  each  side.  They 
contain  adipose  tissue  and  fibres  of  the  ocdpito-frontalis 
and  corrugator  supercilii  muscles,  and  are  studded  with 
hairs,  extending  in  an  arched  direction  from  near  the  root 
of  the  nose  to  a  little  beyond  the  outer  canthua  of  the  eye. 

The  eyelids  are  two  thin  curtains  covering  the  eye,  and 
are  superior  and  inferior.  They  consist  of  common  intM^- 
ment  externally,  of  mucous  membrane  internally,  containing 
between  them  some  very  loose  cellular  tissue,  which  causes 
the  lids  to  swell  very  rapidly  from  any  effuaion  of  blood  or 
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serum ;  the  orbicalaris  palpebrarum ;  the  tarsal  cartilages ; 
and,  in  the  upper  lid,  fibres  of  the  levator  palpebrse  supe- 
rioris.  Their  points  of  union  are  called  the  external  and 
internal  canthus.  Along  the  internal  surface,  near  their 
edges,  are  numerous  glandular  bodies,  called  the  meibomimi 
glands  or  follicles,  and  at  their  margins  a  row  of  sti£fhatiiB, 
called  cilia  or  eyelashes.  Near  the  internal  commissure 
there  are  angular  {projections,  each  presenting  a  little 
orifice,  named  punctum  lachrymale.  These  are  surrounded 
by  a  fibro-cartilaginous  ring,  which  serves  to  keep  Uiem 
patulous,  and  to  allow  the  tears  to  pass  from  the  surface 
of  the  eye  into  the  lachrymal  sac. 

The  tarsal  fibro-cartili^es  differ  in  the  two  lids.  Hie 
upper  one  is  semilunar  in  form,  with  its  convex  thin  edge 
uppermost ;  it  is  kept  in  its  place  by  palpebral  ligaments, 
connecting  it  internally  with  the  teuido-oculi,  superiorly 
and  externally  with  the  periosteum  of  the  orbit.  The 
lower  fibro-cartilage  is  smaller,  and  of  nearly  equal  thick- 
ness in  its  whole  length,  and  is  attached  at  its  extremities 
in  a  similar  manner  to  the  upper  one. 

The  meibomian  glands,  or  sebaceous  foUides,  are  more 
numerous  in  the  upper  than  under  eyelid ;  in  the  upper 
one  there  are  about  forty ;  in  the  lower  one,  half  the  num- 
ber. They  are  arranged  in  vertical  rows,  and  open  by  a 
smaller  number  of  tubes  at  the  edges  of  the  lids.  The 
secreted  matter  from  them  prevents  the  eyelids  from  sticking 
together,  and  in  some  measure  prevents  the  tears  from 
escaping  over  the  edges  of  the  lids. 

Near  the  internal  canthus,  internal  to  the  lids,  are  also 
seen  two  other  bodies,  the  plica  seminularis  and  the  carun- 
cula  lachrymalis. 

The  plica,  or  valvular  semilunaris,  is  a  fold  of  mucous 
membrane  of  a  triangular  form  ;  its  base  is  concave  towards 
the  centre  of  the  eye,  its  apex  pointing  to  the  inner  canthus ; 
it  appears  like  a  third  eyelid,  or  rudiment  of  the  membrana 
nictitans,  in  the  owl,  eagle,  &c. 

The  earuncula  lachrymalis  is  a  small  fleshy  body  of  a 
red  colour,  composed  chiefly  of  mucous  £ollicles»  studded 
with  small  hairs  on  its  surface. 

The  lachrymal  apparatus  consists  of  the  lachrymal  gland 
and  tubes,  the  puncta  and  lachrymal  canals,  the  lachrymal 
sac,  and  nasal  duct. 
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The  lachrymal  gland  is  eitQated  at  the  upper  and  onier 
part  of  the  orbit,  resting  against  the  lachrymal  fossa  of  the 
troutal  bone  ;  it  is  from  half  an  inch  to  an  ioch  long,  and 
about  half  an  inch  broad,  composed  of  two  lobea,  conaiating 
of  a  number  of  lobules  like  a  conglomerate  gland ;  from  it 
seven  or  eight  little  tubes,  laehfywuil  duets,  proceed,  which 
open  on  the  under  surface  of  the  upper  eyelid,  near  the 
external  canthus.  The  tears  then  pass  along  the  anrfaee 
of  the  eye  towards  the  puncta  lachrymalia,  which  they 
enter,  and  from  which  two  canals  are  extended  to  the 
lachrymal  sac. 

The  lachrymal  canals  leading  into  the  sac  differ  in  their 
direction ;  the  upper  one  forms  an  angle  in  its  middle 
course,  looking  upwards ;  the  lower  one  is  nearly  straight, 
and  if  curved,  it  is  so  downwards  ;  they  are  thna  concave 
towards  each  other,  and  open  almost  by  a  single  apertnre 
into  the  sac. 

The  lachrymal  sac  is  an  elongated  reservoir,  sitnated  be- 
hind the  palpebral  ligament,  in  a  fossa  formed  by  the  os 
unguis  and  the  nasal  process  of  the  superior  maxillary 
bone,  opening  inferiorly  into  the  nasal  duct.  It  is  lined 
by  mucous  membrane,  and  has  a  thin  fibrous  layer  forming  a 
periosteum. 

The  nasal  duct,  a  continuation  of  the  lachrymal  aac  of  the 
nose  to  the  inferior  meatus,  is  about  three  quarters  of  an 
inch  in  length.  Its  direction  is  downwards,  backwards 
and  outwards.  Its  bony  parietes  are  the  os  unguis,  the 
superior  maxillary  bone,  and  the  inferior  spongy  bone.  It 
opens  into  the  inferior  meatus  of  the  nose,  having  a  fold  of 
mucous  membrane  in  front  of  it. 

The  globe  or  ball  of  the  eye  is  composed  of  membranes  or 
coats,  humours,  vessels,  and  nerves. 

The  membranes  of  the  eye  are  the  tunica  conjunctiva, 
sclerotica,  choroidea,  cornea,  iris,  retina,  the  hyaloid,  cap* 
sule  of  the  lens,  and  membrane  of  the  aqueous  humour. 

The  tunica  conjunctiva  is  a  delicate  mucous  membrane 
reflected  over  the  anterior  third  of  the  globe  of  the  eye,  and 
lining  the  internal  parts  of  the  eyelids  ;  it  is  a  continuation 
of  the  skin,  and  also  of  the  mucous  membrane  of  the  nasal 
fossee ;  it  is  most  vascular  where  it  lines  the  lids,  less  sa 
upon  the  sclerotica,  and  least  upon  the  cornea^  upon  which 
its  epithelial  layer  only  extends. 
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The  telerotie  twil,  so  named  from  ita  hudneu,  is  fibrous 
ID  Mtmctare,  and  continuous  with  the  dura  mater,  throns;h 
the  mediam  of  the  optic  nerre,  covering  abont  four  fifths 
(according  to  some,  five  sixths)  of  the  globe  of  the  eye  ;  it  is 
thickest  posteriorly,  thinner  st  the  sides,  but  thick  again 
vhere  it  unites  with  the  cornea;  externsily  it  is  in  appo- 
sition with  the  muscles,  Tessels,  lachrymsl  gland  and  nerves; 
internally,  with  the  choroid  coat.  It  is  perforated  Isterallj 
and  posteriorly  by  the  ciliary  nerves  and  vessels ;  and 
posteriorly,  ioternally,  snd  inferiorly,  to  the  axis  of  the 
eye,  by  the  optic  nerve,  which  enters  by  several  orifices  iik 
a  cribriform  manner.  The  tendinoos  expansion  of  the 
recti  muscles  upon  the  anterior  part  of  the  sclerotica  hu 
obtained  the  name  of  tunica  albuginea. 

The  cornea  is  the  transparent  covering  in  front  of  the 
eye,  about  six  lines  in  diameter,  but  which  is  slightly 
greater  iu  the  transverse  direction ;  by  its  outer  margin, 
which  is  bevelled  off  only  in  front,  it  is  attached  to  the 
scleroticfi,  which  slightly  overlaps  it,  on  account  of  which 
anatomists  say  that  the  cornea  fits  into  the  sclerotica,  like 
a  glass  into  a  watch-case ;  externally,  it  is  covered  by  the 
conjunctiva  ;  internally,  it  is  in  contact  with  the  membrane 
of  the  aqueous  humonr.  It  is  convex  anteriorly,  concave 
posteriorly,  and  may  be  said  to  consist  of  five  layers,  via., 
conjunctival,  anterior  elastic  lamina,  the  cornea  proper, 
posterior  elastic  lamina,  and  the  membrane  of  the  aqaeons 

The  cornea  proper  is  a  dense  fibrons  structure,  consisting 
of  numerous  lamellre,  as  many  as  from  fifty  to  sinty  in 
number,  between  the  interstices  of  which  a  little  fluid  is 
found,  which  assists  in  preserving  ita^transparency. 

The  ekoTvid  mgmbrane,  situated  between  the  sclerotica 
and  retina,  is  essentially  vsscular.  It  extends  from  the 
optic  nerve  to  the  ciliary  liesment;  nesr  its  anterior 
margin,  it  is  thrown  into  folds  or  proceaaes,  which  lie 
upon  the  edge  of  the  lens  and  anterior  portion  of  the 
vitreous  humonr  ;  these  are  called  eiliaiy  ttrite,  or  jm>- 
etitei.  On  its  oater  surface  arc  seen  the  ciliary  nerves  and 
lonj  arteries ;  next  come  the  veins  of  the  choroid,  wua 
vorticMa ;  internally  to  them  the  short  ciliary  arteries 
which,  by  subdividing,  form  a  beautiful  network,  named 
tunica  if uyscAuma ;  next  to  this  is  the  tuniea  pigmaM, 
23$ 
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which  tecretei  on  its  inner  aorfaee  the  pigmentwa  rngm, 
in  tome  animaU  termed  the  tapetMm. 

The  ciliary  stride,  or  proeetaea,  are  f  ery  nomeroiu,  firaai 
aefenty  to  eighty  in  numher,  alternately  long  and  abort, 
and  conjointly  named  corpua  ciliare.  They  are  aomevhat 
triangular  in  shape,  and  having  pigmentam  Bigmm  depo- 
sited upon  them,  when  removed  from  the  ntreoua  luunonr, 
they  leave  a  radiated  appearance. 

The  retina,  aa  it  la  termed,  conaiata  of  three  membniMi, 
the  outer  of  which,  in  appoaition  with  the  choroid,  ia  the 
tunica  Jacobi ;  the  middle  one,  the  real  ezpanaion  of  the 
optic  nerve,  the  tunica  nervosa  ;  the  inner  one  ia  the  immiet 
fMUculoea  retinae.  The  extent  of  the  retina  anteriorly  ii 
not  quite  clear,  some  aay,  and  amongst  them  CfiiTeilhier, 
that  it  only  proceeds  as  far  as  the  posterior  edges  of  the 
ciliary  strise ;  others,  that  it  passes  as  far  aa  the  cryatailiae 
lens. 

The  tunica  Jacobi  is  an  exceedingly  delicate  aeronamea- 
hrane,  composed  of  two  layers,  according  to  aome  reaeaichcs 
of  Mr.  Dalrymple,  and  forming  a  shut  sac. 

The  ^aifiicii  nervosa,  the  expansion  of  the  optic  nerve,  is 
pulpy,  and  terminates  at  the  edge  of  the  ciliary  procseaaes. 

Tbe  tunica  vasculosa  contains  several  minute  hranches 
from  the  arteria  centralia  retinse,  a  amall  branch  of  which 
passes  forward  through  the  vitreous  humour  to  reach  tbe 
posterior  surface  of  the  capsule  of  the  lens. 

In  tbe  centre  of  tbe  back  part  of  the  retina,  in  the  axis 
of  tbe  globe  of  the  eye,  a  yellow  apot  ia  obaenred,  called 
tbe  limbus  luteus,  with  a  fancied  orifice,  called  foramen 
centrale  of  Sommering.  This  is  produced  hy  a  deposit  of 
yellow  substance ;  and  the  membrane  being  puckered  ap 
into  a  fold,  causes  the  appearance  of  a  dark  apot  or  orifice 
in  tbe  centre. 

Tbe  t>t>  is  a  circular  membrane,  attached  by  ita  outer 
border  to  the  ciliary  ligament  with  a  central  orifice,  calkd 
the  pupil.  Its  anterior  surface  is  coloured  yarionaly  in 
different  individuals ;  its  inner  surface  ia  lined  with  a  ad»- 
stance  resembliug  pigmentum  nigrum,  named  the  tivas. 
It  separates  tbe  cornea  from  the  lens.  In  atructore  it  ap- 
pears to  be  fibrous,  and,  according  to  aome,  muacular.  On 
the  anterior  surface  two  circles  may  be  observed,  the  ex- 
temal  one,  named  annulus  major,  ia  paler,  and  conaisto  of 
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fibres  radiating  from  the  drcamference  towaids  the  centre ; 
the  inner  fibres  run  circularly  and  form  the  annulus  minor. 
The  circular  fibres  of  the  iris  are  considered  to  be  muscular 
whilst  the  radiating  are  considered  to  be  simply  elastic,  but 
some  describe  them  as  positively  muscular*  On  the  pos- 
terior surface  of  the  iris,  the  fibres  pass  straight  from  the 
circumference  towards  the  pupillary  margin. 

The  pupil  of  the  foetus,  up  to  neariy  the  seventh  month, 
is  filled  up  by  a  membrane  called  the  memhrana  pupUlarit ; 
this  is  supposed  to  be  formed  by  a  meeting  of  the  mem- 
branes lining  the  two  chambers  of  the  eye,  but  seems  more 
like  a  continuation  of  the  iris,  which  is  afterwards  absorbed, 
in  consequence  of  the  pressure  produced  by  the  evolution 
and  growth  of  the  lens. 

The  space  between  the  anterior  surface  of  the  iris  and 
the  cornea  is  called  the  anterior  chamber  of  the  eye.  It  is 
lined  with  a  membrane  which  secretes  the  aqueous  humour* 
A  similar  space  exists  between  the  posterior  surface  of  the 
iris  and  lens,  termed  posterior  chamber.  The  anterior 
chamber  is  about  a  fifth  larger  than  the  posterior. 

The  iris  is  supplied  with  blood  by  the  long,  short,  and 
anterior  ciliary  arteries  ;  by  meeting  and  anastomosing  at 
the  external  part  of  the  iris,  they  form  the  larger  arterial 
circle;  and  again,  by  anastomosing  near  the  pupillary 
margin,  they  constitute  the  dreulus  arterioeue  minor;  its 
nerves  are  derived  from  the  lenticular  ganglion  and  nasal 
branch  of  the  fifth ;  its  veins  empty  themselves  into  the 
vasa  vof  ticosa. 

The  external  edge  of  the  iris,  by  unitine  with  the  choroid 
and  sclerotic  coats,  forms  a  grayish  circle,  named  the 
ciliary  circle  or  ligament*  The  ciliary  ligament  is  described 
by  some  as  formed  by  the  union  of  the  cornea,  choroid, 
and  sclerotic  coats.  From  its  gray,  pulpy  appearance  and 
nerves  terminating  in  it,  some  have  supposed  it  to  be  a 
nervous  ganglion. 

Between  the  ciliary  ligament  and  sderotic  coat,  a  narrow 
circular  canal  may  be  found,  most  easily  in  the  eye  of  the 
bullock,  called  the  canal  of  Fontan& 

HUMOUSS  OF  THE  £TS. 

The  aqueous  humour  contained  within  the  anterior  and 
posterior  chambers,  is  secreted  by  its  proper  membrane. 
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In  qoandty  it  is  dboat  thice  drops ;  ite  mat  m  to  ^woptAj 
^stend  the  corncs,  to  allov  free  ■oCioo  of  the  ina»  aad  to 
act  oa  the  directioii  of  tht  nj*  of  light  ■■  they  pMi 
thnragh  it. 

The  cmpMie  of  the  aqueooo  hoBOW  fomemtm  die  power 
of  Rgeneratiiig  the  floid  whca  kMt;  ctthcr  hj  accidcttt  er 
opermtioo. 

The  aystmJline  lews  'm  a  tmitpoRiit  hody.  sitaete  hehind 
the  irii,  and  in  front  of,  bat  portiallj  imbedded  in,  the 
fitrroQs  ham  oar.  It  it  composed  of  coneentrie  lumelhp, 
■oAest  on  the  outaide,  and  contained  in  a  capanle,  between 
which  and  the  lena  ia  a  little  fluid,  named  the  hqnor 
Mmagni. 

When  the  hamanlena  is  hardened  by  bniliw^  and  premed 
npon  with  force,  it  aplita  into  three  triangukr  portioa% 
the  baaea  of  which  are  formed  by  the  edge  of  the  lena. 

In  shape  it  is  doably  cooTez ;  the  anterior  portion  repre* 
aenta  a  smaU  vegment  of  a  large  sphere ;  the  posterior  one 
a  larger  segment  of  a  smaller  sphere,  consequently  it  is 
most  COD  Tex  posteriorly.  It  ia  also  covered  by  the  hyaloid 
membrane,  which  at  ita  edge  separates  into  two  layers,  of 
which  one  passes  in  front,  the  other  behind  the  lens, 
known  as  the  canal  of  Petit ;  when  infbfrd  by  a  blowpipe 
it  has  a  Tesicular  appearance. 

Recent  anatomisu  describe  a  apedal  membrane  nndcr  the 
name  of  the  nupensory  ligomemi  of  the  lena,  oecnpying  the 
situation  of  the  anterior  layer  of  the  hyaloid  membrane,  so 
that  the  canal  of  Petit  is  a  triangular  space  sorroanded  by 
this  ligament,  the  hyaloid  membrane,  and  edge  of  the  lens. 

The  TitreouB  humonr,  or  corjms  vi/remw,  whieh  filla  up 
the  two  posterior  thirda  of  the  eye,  ia  perfectly  tranaparent. 
It  is  contained  in  a  number  of  cells,  formed  by  proeeaMs 
of  the  h)aloid  membrane,  which  also  gives  it  a  general 
coTering.  It  is  penetrated  by  branches  of  the  arteria 
centralis  retinae,  and  is  excavated  anteriorly  for  the  lodg- 
ment of  the  crystalline  lens. 

The  orbit  is  supplied  with  blood  from  the  ophthalmic 
artery,  the  veins  unite  to  form  the  ophthalmic  vein,  which 
pannes  into  the  cavernous  sinus. 

The  nerves  entering  the  orbit  are  the  2d  pair,  3d  pair, 
4th,  first  division  of  the  5th  and  6th,  besides  which  ia  the 
.  orbit  is  the  lenticular  ganglion. 
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THK  BAB. 

The  nt,  u  commonly  understood,  connsU  of  external 
and  intern  tl  parts. 

The  parts  of  the  eitemal  ear  are  the  auricula  and  ex- 
ternal auditory  passage,  or  meatus ;  the  parts  of  the  internal 
ear  are  the  tympanuin  and  labyrinth. 

Tlie  auricula,  or  outer  ear,  is  composed  of  common 
integument,  fibro-csrtilages,  muscular  fibres,  vessels,  and 
nerves.  The  upper  expanded  portion  is  named  tht  pinna, 
the  lower  small  part  the  lobe  or  lobule,  which  is  deToid  of 
fibro-cartilage  and  muscle. 

The  prominent  ridge  forming  the  outer  part  of  the 
pinna  is  named  the  Aelix ;  the  bifid  projection  within  it  is 
named  antihelix ,-  the  nipple-shaped  prominence  just  in 
front  of  the  meatus  ext^mus  is  the  tragiu ;  a  small  one 
behind  and  opposite  to  it  the  antitragut.  The  depression, 
or  groove,  between  the  helix  and  antihelix  is  the  faiia 
inrtominata,  that  between  the  ridges  of  the  antihelix  is  the 
Jbtia  naeicularu,  and  the  deep  fossa  below  it  is  tlie  concha. 
The  posterior  surfsce  of  the  concha  is  called  the  dortum  of 
the  ear. 

The  outer  ear  is  Icept  in  its  sitaation  by  fibrous  bands, 
which  attach  it  to  the  sygoma,  the  mastoid  process,  and 
temporal  aponeurosis.  It  is  moved  by  three  muscles,  the 
anterior  mtrit,  retrahent,  and  allollem  aurem.  There  are 
also  delicate  muscles  proper  to  the  pinna  of  the  ear,  for  the 
motion  or  separate  parts,  but  so  small  as  to  be  discovered 
with  some  difficulty ;  they  are  nidimeuts  of  like  parts  foand 
in  animals,  and  are  the  following; 

HtUeit  major  I  ieUeU  viaur  i  tragiatti  onffftv^fnuf  frawMmu 

And  two  others  described  by  Mr.  Tod,  vii. ; 
MHjiaa  mit ;  eontrattor  nualiu. 

The  meatus  auditoriut  exlemw,  or  external  auditory 
passage,  extends  from  the  concha  to  the  membrana  tym- 
pani.  It  is  partly  farmed  of  cartilage  and  integument, 
'  partly  of  the  latter  and  bone.  The  hning  integument  is 
also  reflected  npon  the  membrana  tympani.  Its  direction 
is  inwsrds  and  slightly  forwards,  arching  a  little  superiorly, 
thus  presenting  a  slight  concave  direction  infcriorly.    Ita 
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length  ui  aboat  an  inch,  but  m  aomewfaat  longer  inferioriy 
in  conatqoeace  of  the  oblique  poaition  oi  the  Bembrana 
tjmpani.  Ita  broadest  part  ia  external,  the  arroweai  in 
the  middle.  The  integument  lining  thia  meatqa  ia  atodded 
with  a  Domber  of  eemmimomM  glanda»  whidi  aecretc  the 
peeoiiar  thick  flnid  called  wax  of  the  car,  and  at  the  ontff 
part  with  a  nnmber  of  haira. 

Thia  paaaage  ia  leparated  from  the  internal  car  bj  the 
membraoA  tjmpani. 

The  membrana  tympoMi  ia  nearlj  circnkr,  mttndied  bj 
ita  circnmference  to  a  bonj  ring.  It  eonaiata  of  three 
Inyen,  the  cater  one  «  continnatinm  of  the  common  in- 
tegument,  the  inner  one  continnooa  with  the  mnooos 
membrane  of  the  tympannm ;  the  middle  one  ia  fibroos, 
and  is  the  proper  membrane.  Itn  fibrca  confer ge  from  the 
drcumfereoce  to  the  centre.  It  ia  alightlj  concnTC  eztcr- 
nallj,  con?ez  internally.  Ita  direction  ia  oblique,  aa  it 
looks  downwards  and  outwarda ;  to  the  centre  cMf  it  inter- 
nally, the  long  handle  of  the  malleus  is  attached. 

The  tijmpamum^  or  drum  of  the  ear,  ia  a  narrow  cnrity 
lined  with  raacoas  membrane,  continuous  with  that  from 
the  Eustachian  tube,  bounded  externally  bj  the  membrana 
tyro  pan  i,  posteriorly  by  the  mastoid  procesa  and  eella,  and 
internally  by  the  labyrinth.  On  ita  inner  wall,  about  the 
centre,  a  prominence  is  seen,  called  tb^  pnmotUofy;  abore 
this  is  a  foramen,  closed  by  membrane  in  the  recent  state, 
named  fenestra  otalu^  which  communicatca  with  the  res- 
tibule.  Below  the  promontory,  and  more  concealed  by  it 
is  a  roond  aperture,  likewiie  doaed  in  the  recent  state 
by  membrane,  called /eaei/z-a  rotundm;  it  ia  in  relatioa 
with  the  scala  tympani.  Along  the  poatcrior  wall,  behind 
the  promontory,  we  find  a  little  bony  projection,  named 
the  pyramid  ;  it  presents  a  little  orifice  at  ita  apex,  which 
transmits  the  tendon  of  the  stapediua  muscle,  the  body  of 
which  is  lodged  in  the  bone ;  beneath  thia,  and  behind  it, 
is  a  little  foramen,  which  transmits  the  chorda  tympani; 
snperiorly  and  posteriorly  is  the  opening  from  the  mastoid 
ceUs. 

Along  the  interior  part  of  the  tympani  we  meet  with  the 
glasserian  fissure,  which  gives  lodgment  to  the  proceasns 
gracilis  of  the  malleos,  and  passage  to  the  chorda  ^pani 
and  tendon  of  the  laxator  tympani  muacU^  a  miniite  artery 
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and  vein.  Anteriorly  and  internally  we  obser?e  the  orifices 
for  the  Eustachian  tube,  and  tensor  tympani  muscle. 

Within  the  tympanum  is  a  chain  of  small  bones,  named 
ossicula  auditua.  They  are  the  malleus,  incusy  orbiculare, 
and  stapes. 

The  malleus  (a  hammer),  in  relation  with  the  membrana 
tympani,  consists  of  a  head,  neck,  and  processes.  The 
head  articulates  with  the  incus ;  the  neck  is  between  this 
and  the  processes;  the  manubrium  (handle)  is  a  long 
process,  connected  by  its  extremity  with  the  membrana 
tympani.  The  processus  brevis  is  external,  passes  from  the 
neck  at  a  right  angle,  and  rests  against  the  membrana 
tympani.  The  processus  gracilis  proceeds  from  the  neck, 
forwards  and  downwards,  and  is  inserted  by  its  point  into 
the  glenoid  fissure. 

The  incus  (an  anvil)  may  be  divided  into  a  body  and 
processes.  The  body  is  anterior,  and  is  articulated  at  its 
upper  part  with  the  head  of  the  malleus.  Its  short  cms, 
or  process,  is  directed  backwards,  and  retires  into  the 
mastoid  cells ;  its  long  process,  or  crus,  passes  forwards, 
downwards,  and  inwards,  terminating  in  a  rounded  point, 
which  has  been  named  as  a  separate  bone,  the  o$  orbiculare, 
bj  which  it  is  articulated  with  the  stapes. 

The  stapes  (a  stirrup)  is  said  to  consist  of  a  base, 
processes,  a  neck,  and  head.  The  head  is  articulated  with 
the  incus  ;  the  neck  has  the  stapedius  muscle  attached  to 
it ;  the  processes  pass  from  the  neck  to  the  base,  and  haye 
a  delicate  membrane  filling  up  the  space  between  them ; 
the  base  of  an  oval  form  fills  up  or  occupies  the  opening, 
ntLtned  fenestra-ovalis. 

These  bones  admit  of  some  motion,  which  are  influenced 
by  some  minute  muscles,  the  smallest  in  the  body.  They 
are  four  in  number : 

The  tensor  tympani  arises  from — 

the  npper  tnrfMe  of  the  ctitilage  of  the  Soifttcfaiaa  tube  and 
petrotttbotBes 

and  is  inserted  into — 

the  procesBut  brevit  of  the  msHfUL 

The  laxator  tympani  arises  from— 

the  ipinoiu  process  of  sphenoid  bone ; 
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and  i«  inserted  into^ 

the  procetsus  gracilii  of  tbe  maOeot. 
The  laxaior  tympani  minor  has  ils  origin  fix>m — 
the  bony  drcumference  of  the  membmia  tympam ; 
and  is  inserted  into — 

the  minubriom  of  the  maUeat,  Msr  the  ihort  prooets. 
The  stapedius  arises  from — 
tbe  tube  of  the  pynmid ; 

and  is  inserted  into— 

tbe  neck  of  the  stapes. 

The  Eustachian  tobe  is  partly  formed  of  bone  and  partly 
of  cartilage,  the  cartilaginons  portion  forming  about  two 
thirds  of  it.  It  is  narrowest  about  the  middle  third, 
broadest  at  its  anterior  part.  Its  direction  from  the  ear  is 
forwards,  inwards,  and  a  little  downwards.  It  openi 
opposite  the  posterior  part  of  the  inferior  spongy  bone. 
Tbe  bony  portion  is  separated  from  the  tensor  tympani 
muscle  by  a  thin  bony  partition,  called  processus  cock' 
leari/ormis.  The  cartilage  does  not  completely  surround 
the  tube ;  it  is  deficient  at  the  inferior  external  part,  which 
is  filled  up  by  a  fibrous  substance. 

The  labyrinth  consists  of  the  vestibule,  cochlea,  and 
semicircular  canals.  It  is  lined  with  a  delicate  membrane, 
which  is  bathed  by  a  thin  fluid,  named  ofua  labfrimiii, 
and  contains  the  ramifications  and  expansions  of  the 
auditory  nerve,  thus  constituting  the  principal  part  of  the 
organ  of  hearing. 

The  vestibule  is  a  carity  somewhat  larger  than  a  grain  of 
pearl  barley.  It  is  nearly  filled  with  the  expanaion  of  the 
portio  mollis,  is  lined  with  a  delicate  membrane,  between 
which  and  the  nerve  is  the  liquor  Cohaum  or  aqurn  iaby- 
rinthi.     Its  boundaries  are  : 

Anteriorlff,  the  cochlea. 

Posteriorly,  the  semidrcular  canals. 

IntemaUy,  the  lamina  cribrosa,  for  the  portio  moQig. 

Externally,  the  osseous  plate  forming  the  promontory. 

Sti^periorJtiff  the  bone,  eoatsining  the  squednel  af  MIsfiak 
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The  opeaingt  into  it  in  ihe  dry  bone  ire — the  feneatnt 
ovtdia,  externally ;  five  opeainga  from  the  aeraicircular 
canalt,  posteriorly  ;  oat  from  the  Bcala  veBtibuli,  soteriorly ; 
the  foramina  for  the  auditory  nerve,  tnteraallyi  and  from 
the  posterior  and  external  part  a  foramen  which  tranemiti 
a  small  vein,  and  is  namrd  aipiadnetui  ve»tibuli. 

Tlie  cochlea  is  situated  in  front  of  the  veatihule,  in  the 
hard e«t  portion  of  the  pelroua  bone.  It  is  numed  from  its 
reseDibUnce  to  the  spiral  tubes  of  a  shell.  It  may  be 
described  as  a  spiral  bony  tube,  which  makes  two  larna 
and  a  half  ronnd  an  axis  or  pillar,  named  modiohit.  Thii 
tube  is  separated  by  a  delicate  lamella  in  the  recent  state, 
into  two  distinct  tubes,  which  are  named  the  teala  tympani 
(the  Btaircase  of  the  tympanum),  and  tcala  vetlibuli,  in 
consequence  of  one  opening  into  the  vestibule,  the  other 
communicating  with  the  tympanum  at  the  fenestra  rotunda, 
with  the  intervention  of  a  delicate  membrane.  ThelamelU 
ia  formed  of  hone  towards  the  modiolus,  and  does  not  quite 
extend  to  the  top  of  the  tube,  the  rest  is  membranous,  and 
extendi  as  far  as  the  cupola,  which  is  the  extreme  point 
where  the  two  scalfe  communicate. 

The  baae  of  the  modiolus  is  opposite  to  the  entrance  of 
'  the  portio  mollis  from  the  iiiternaJ  auditory  meatun,  and  ia 
here  perforated  for  the  little  nervous  filaments  and  vessels  ; 
the  pasaage  in  the  modiolus  expanding  at  the  top,  is  called 
the  in/undilmltim. 

Near  to  tbe  point  where  the  acaU  tympani  communicates 
with  the  fenestra  rotunda,  a  amall  foramen  exists,  which 
transmits  a  vein,  and  ia  named  aqutedueltu  eoehleie.  It 
opens  into  the  lateral  sinus  near  the  jugular  fossa. 

The  semieireular  canals  are  three  in  number,  and,  from 
thi-ir  direction,  are  named  luperior  or  vertical,  external  or 
horitontal,  and  posterior  or  oblique ;  they  are  situated  in 
tbe  pelroos  bone,  not  so  deeply  imtwdded  as  the  cochlea, 
and  Fach  of  them  forma  rather  more  than  half  a  circle ; 
ihey  are  lined  with  a  delicate  membrane,  and  contain  the 
pulpy  expansion  of  the  portio  mollis  contained  within  the 
membranous  Inbyrioth,  with  a  little  fluid  intervening  be* 
tween  the  nerve  and  the  canals.  They  open  by  each 
extremity  into  the  vestibule ;  but,  aa  the  Tertiral  and 
posterior  canals  unite  together  by  tboi  continuous  eztre- 
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unities  before  communicatiDg  with  the  ▼estibule,  tbere  are 
only  five,  instead  of  six,  openings  into  the  vestibule. 

The  meatus  auditorius  intemus,  is  a  bony  canal  in  the 
posterior  surface  of  the  pars  petrosa,  giving  passage  to  the 
portio  mollis,  portio  dura,  and  an  artery,  which  runs  some- 
what between  the  two  nerves.  At  the  bottom  of  this  canil 
a  little  bony  ridge  is  seen,  separating  it  into  two  parts,  the 
superior  smaller,  and  the  inferior  cribriform  plate.  Through 
the  upper  opening  the  portio  dura  passes;  through  the 
lower,  the  portio  mollis  and  the  artery. 

The  superior  passage,  or  tube,  is  the  aqueduct  of 
Fallopius ;  it  passes  upwards  and  outwards,  then  down- 
wards and  outwards,  and  then  backwards  and  downwards; 
at  first  above  the  cochlea,  then  runs  over  the  roof  of  the 
tympanum  and  terminates  at  the  foramen  stylo-maatoideuio. 
It  conveys  the  vidian  nerve  and  portio  dura,  which  in  its 
course  gives  filaments  to  pierce  the  bone,  and  supply  the 
tensor  tympani  and  stapedius  muscles. 

The  auditory  nerve  at  the  bottom  of  the  meatus  divides 
into  numerous  filaments ;  some  pass  into  the  foramina  of 
the  modiolus,  and  in  their  passage  perforate  its  walls,  and 
arrive  at  the  lamina  spiralis,  and  walls  of  the  scala,  upon 
which  they  are  spread  out  in  the  most  delicate  manner. 
A  second  set  in  the  vestibule  expand  almost  to  fill  up  this 
cavity,  and  receive  investments  from  a  membrane,  named 
membranous  labyrinth,  and  these  are  named  taecuiua  and 
utriculua  vestihuli.  The  third  series  mount  up  over  the 
former,  and  enter  the  semicircular  canals.  On  enteriog 
them,  the  nerves  appear  to  expand  into  a  pulpy  mass, 
which  partly  fills  up  the  tubes ;  they  are  supported  by  the 
liquor  Cotunnii.  The  arteries,  which  are  very  delicate,  are, 
at  first,  the  branch  from  the  basilar  or  poaterior  cerebral, 
which  enters  by  the  lamina  cribrosa,  and  ramifies  in  the 
labyrinth ;  second,  a  «fy/o-ma«^ot£/  branch,  from  the  posterior 
auricular,  enters  the  tympanum,  supplies  minute  branches 
to  it,  the  mastoid  cells  and  labyrinth  sometimes  formisg 
an  arterial  circle  round  the  membrani  tympani  by  unitiag 
with  the  artery  which  enters  by  the  fissure  glaaseri ;  thirdi 
the  tympanic  branch  given  ofi*  from  the  internal  maxillary 
artery,  it  enters  through  the  fissure  glasaeri,  remifies  in  the 
tympanum,  and  anastomoses  freely  with  the  atylo-maatoid 
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branch.  'Hie  Teios  corresponding  with  the  last-named 
arteries  take  a  i imilar  course  ;  but  those  of  the  labyrinth 
terminate  in  the  (improperly  named)  aqueducts  of  the 
vestibule  and  cochlea,  which  convey  the  blood  to  the  lateral 
sinuses. 

'   THE  KOBE. 

The  bones  which  enter  into  the  formation  of  the  nose 
are  fourteen  in  number,  consisting  of  all  the  bones  of  the 
face,  excepting  the  two  malar  and  inferior  maxillary,  and 
three  bones  which  are  described  as  common  to  the  head 
and  face,  viz.,  the  frontal,  ethmoid,  and  sphenoid.  By  a 
oentral  partition,  the  nose  is  divided  into  two  distinct 
fosse.  This  septum  of  the  nose  is  formed  by  the  vomer, 
nasal  lamella  of  the  ethmoid  bone,  and  an  extensive 
cartilage.  The  roof  of  the  nose  has  a  flattened  surface  in 
the  centre,  shelving  down  anteriorly  and  posteriorly.  It 
is  bounded  anteriorly  by  the  nasal  bones,  superiorly  by  the 
frontal  bone  and  cribriform  plate  of  the  ethmoid  bone, 
and  posteriorly  by  the  body  of  the  sphenoid.  The  floor  is 
formed  by  the  superior  maxillary  and  palate  bones,  and 
the  outer  wall  by  the  ethmoid,  internal  pterygoid  plates, 
OS  unguis,  inferior  spongy  bone,  palate-bone,  and  superior 
maxillary.     The  inner  wall  is  the  septum. 

Each  nostril  is  divided  into  chambers  by  the  spongy 
bones.  These  chambers  are  named  superior,  middle,  and 
inferior  meatus.  The  openings  into  these,  in  addition  to 
the  anterior  and  posterior  common  openings,  or  nares,  are 
the  following :  in  the  inferior  meatus  is  the  opening  from 
the  nasal  duct,  concealed  by  a  fold  of  mucous  membrane. 
In  passing  a  probe  into  it,  the  instrument  must  be  curved 
and  carried  just  beyond  the  fold,  and  then,  by  turning  it 
outwards,  it  may  be  made  to  enter  the  duct,  and  in  the  dry 
bones  we  find  the  anterior  palatine  foramen  or  canal. 

The  openings  into  the  middle  meatus  are :  one  from  the 
maxillary  sinus,  one  from  the  frontal  sinus,  and  anterior 
ethmoidal  cells. 

In  the  superior  meatus  we  find  the  opening  from  the 
posterior  ethmoidal  cells  and  sphenoidal  sinuses ;  and,  in 
the  dry  bones,  the  spheno-palatine  foramen* 

At  the  anterior  part  of  the  floor,  on  each  side,  in  the 
dry  bone,  is  the  superior  orifice  of  the  anterior  palatine  canal. 
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The  Eustachian  tube  might  almost  be  said  to  enter  the 
nares.  Its  anterior  aperture  corresponds  with  the  posterior 
part  of  the  inferior  spongy  bone ;  when  a  probe  haa  to  be 
introduced  into  it,  it  should  be  carried  immediately  under 
the  inferior  spongy  bone,  and  when  it  haa  arrived  at  the 
extremity  of  that  bone,  it  should  be  guided  a  little  upward^ 
outwards,  and  backwards. 

The  posterior  nares  or  apertures  are  oblong  in  the 
perpendicular  direction,  compressed  laterally;  bounded 
above  by  the  sphenoid  bone ;  externally,  by  the  internal 
pterygoid  plates ;  internally,  by  the  vomer ;  and  inferiorlj 
by  the  palate-bone. 

The  mucous  membrane  of  the  nose  is  named  piiuitiury^ 
or  Schneiderian;  it  is  continuous  with  the  common  inte- 
gument anteriorly,  and  with  the  mucous  membrane  of  the 
pharynx  posteriorly ;  it  is  red,  soft  and  villous,  especially 
about  the  spongy  bones  ;  anteriorly  smoother  and  studded 
with  hairs,  and  exceedingly  adherent  to  the  periosteum ; 
but,  in  the  cells  and  maxillary  sinus  it  is  thin,  very  pale, 
and  slightly  adherent  to  the  bones. 

The  softer  anterior  part,  consisting  of  the  aloe  and  tip  of 
the  none,  is  formed  of  common  integument  and  cartilages ; 
these  arc  five  in  number,  one  central  and  two  lateral  on 
each  side  ;  the  anterior  one,  elongated  from  above  down- 
wards, is  somewhat  triangular  in  shape,  broadest  superiorly, 
where  it  is  attached  to  the  perpendicular  plate  of  the  eth- 
moid bone.  Of  the  laterd  cartilages,  the  superior  one 
is  triangular,  and  attached  to  the  nasal  and  superior  max- 
illary bunes,  and  anteriorly  rests  against  the  perpendicular 
cartilage  ;  the  inferior  lateral  cartilages,  most  particularly, 
give  form  to  the  alee  nasi.  They  are  arched  and  couvex 
externally;  connected  above  with  the  superior  lateral 
cartilage,  externally  to  the  superior  maxillary  bone,  and 
anteriorly  are  loosely  connected  with  the  perpendicular 
cartilage.  In  addition  to  these  five,  there  are  aome  smaller 
cartilages,  which  are  uncertain  as  to  number,  and  not 
definite  in  their  form. 

The  arteries  of  the  nose  are  derived  from  the  labial 
internal  maxillary  and  ethmoidal.  The  nerves  are  branebes 
of  the  olfactory,  or  first  pair,  the  nasal  division  of  the  fifth, 
and  branches  from  Meckers  ganglion. 


THE  TONGUE. 

The  tongue  is  not  only  tlie  organ  of  taste  bat  asBists 
tnaterinlly  io  deglutition,  ioction,  speech,  and  toucli.  It 
ma;  be  described  as  formed  by  muBcIei,  arterieg,  veina, 
DerveH,  and  its  papilis,  or  most  sensitive  portions.  Id 
shiipe  the  tongue  is  oblong,  coming  to  a  point  anteriorly. 
Its  dorsum  is  couTex,  but  marked  in  its  centre  by  a  groove 
or  raphe,  which  divides  it  into  two  lateral  symmetrical 
parts.  Upon  its  inferior  surface  is  the  frsnum  which 
separates  the  two  sides,  and  connects  the  tongue  with  the 
floor  of  the  mouth,  and  mesial  line  of  the  lower  jaw. 

Upon  the  superior  and  posterior  surface  of  the  tongue 
ie  seen  a  little  round  depression,  called  the^orofflencivcHni, 
which  forms  a  small  reservoir  for  the  mucous  secretion  of 
the  follicles  placed  in  its  Qeighbourhood. 

The  muscles  of  the  tongue  sre  generally  deicribed  as  five 
in  number,  viz.,  the  hyoglossue,  the  genio-hyoglossus, 
liogualis,  styloglossus,  and  palatoglossus. 

The  »tylogloMU4  (most  externa!)  arises  from  the  styloid 
process  of  the  temporal  bone,  and  the  stylo-hyoid  ligameat; 
It  passes  forwards  and  downwarda  to  be  inserted  along  the 
side  of  the  tongue. 

The  hsoglo»nt»  arises  from  the  whole  of  the  great  cornu 
and  part  of  the  body  of  the  os  hyoides,  and  passes  upwarda 
and  forwards  to  he  inserted  into  the  whole  side  of  the 
tongue,  crossing  the  styloglossus  muscle,  internal  to  which 
it  lies. 

The  lingiialia  (the  next  deepest)  has  but  a  slight  bony 
attachment  to  the  oa  hyoides ;  it  passes  forwards  along  the 
whole  side  of  the  tongue,  and  is  blended  inseparably  with 
its  substance. 

The  genio-hyoglouut  (moat  internal)  arises  from  a  little 
tubercle  inside  the  symphysis  of  the  lower  jaw,  from  which 
point  the  fibres  spread  out  like  a  fan,  the  lowest  to  be  in- 
serted into  the  OS  hyoides,  the  highest  to  reach  the  tip  of  the 
tongue,  the  intervening  fibres  being  attached  ail  along  ita 
lower  surface  from  the  one  point  to  the  other.  It  forms 
the  posterior  part  of  the  frennm  lingnie,  the  anterior  being 
little  more  than  membrane. 

Immediately  beneath  the  genio-hyoglcwsos  arises  another 
igiiscle,  whichj  tfaongh  not  conuD^nly  reckoned  among 
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it  hnt  been  aopposed  thtt  the  sistatory  neire  (from  the 
fifth)  Is  the  uerte  only  of  ordinaiy  aenaatioti,  kdiI  the 
gloBsopharjngeml  the  true  nerve  of  tMte.  No  doabt  at 
all,  howeTer,  exitta  vith  regard  to  the  lingual  or  ninth 
nerve,  it  being  the  motor  nerve  of  the  toagne,  and  dia- 
tributed  only  to  it«  muaclei. 

The  arteries  which  supply  the  tongue  are  derived  from 
the  Itngunl,  a.  branch  of  the  external  carolid  artery.  They 
are,  the  dorsaUs  linguce,  which  supplies  the  doranm  j  th« 
Bublingual,  which  supplies  the  posterior  portion  ;  and  the 
ranine,  which  supplies  the  anterior  and  inferior  surface  and 
tip  of  the  tongue. 

Its  priocipal  veins  are  the  ranine ;  these  are  very  con- 
spicuouB  when  the  tongne  is  turned  up. 

H&ving  spoken  of  the  orgnns  of  the  four  special  senaes 
we  slifdl  now  turn  to  the  coneidenition  of  the  fifth  wnse, 
that  of  touch.    The  chief  seat  of  this  is  the  akin. 


The  skin  is  a  memhrane  of  variable  thickness,  which 
covers  the  whole  body,  and  is  reflected  inwards  by  all  the 
natural  openings,  so  as  to  line,  by  its  internal  reflections, 
the  eye,  the  nasal  fosBtc  and  the  neighbouring  cavities,  the 
mouth,  the  air-pasaitges,  the  alimentary  canal,  and  the 
urinary  passages.  These  internal  portions  change  their 
properties,  becoming  soft  and  moiat,  and  from  their 
secreting  a  peculiar  fluid  for  their  lubrication,  are  known 
as  mucous  membranes. 

Spenking  in  general  terma,  tbe  two  great  mucous  mem- 
branes of  the  body  are,  the  gastro-pnlmonary  and  the 
genito-urinary  ;  the  former  lining  the  air-passages  and  the 
organs  of  digestion,  the  latter  the  genital  and  urinary 
apparatus. 

The  skin  is  generally  described  as  compoaed  of  three 
layers,  the  cntide,  the  rete  mueosum,  and  tbe  cntia  vera, 
the  latter  being  the  moat  internal. 

The  citlit  ((iermta),  or  true  skin,  consists  of  two  layers,  of 
which  the  deeper  is  called  tbe  eorium,  and  tbe  more  super- 
ficial the  papillary  layer. 

The  eorium  is  composed  of  numerous  fibrea  closely  inter- 
laced, and  forming  a  smooth  anrfiKe  for  the  support  of  tbe 
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papillary  layer.  It  is  very  thin  in  the  eyelids  and  genitals, 
but  thick  on  the  palms  of  the  hands  and  feet,  scalp,  &c. 
As  a  rule,  it  is  thick  on  the  exposed  parts  of  the  body  and 
thin  on  the  protected. 

The  papillary  layer  is  soft,  and  formed  by  Dumeroos 
papillee  which  cover  its  whole  surface.  They  are  arranged 
promiscuously  over  the  whole  surface  of  the  body,  but  are 
quite  symmetrical  in  the  skin  of  the  fingers,  where  they 
form  regular,  well-defined  rows. 

The  papillary  layer  is  very  yascular,  and  contains  the 
expansions  of  the  sensitive  nerves. 

Immediately  beneath  and  intimately  connected  with  the 
cutis  vera  is  found,  in  some  animals,  a  peculiar  muscular 
structure,  called  the  panniculus  camosus. 

The  rete  mucosum  is  now  considered  to  be  simply  the 
innermost  soft  layer  of  the  cuticle  or  epidermis.  It  is 
accurately  moulded  to  the  cutis,  whose  inequalities  it 
partially  diminishes,  bein^  thicker  between  the  papillae 
and  thinner  on  their  summits.  It  is  composed  of  minute 
nucleated  cells,  which  are  oval  in  shape,  and  become  flat- 
tened into  scales  when  forming  the  cuticle.  This  layer, 
which  is  almost  fluid  and  very  slightly  developed  in  the 
white  races,  is  very  distinct  and  thick  in  the  darker  races 
of  mankind,  in  which  also  the  cells  are  filled  with  a  pigment 
that  gives  the  characteristic  colour  to  their  skin.  In  fact 
the  rete  mucosum  has  sometimes  been  described  as  a  distinct 
pigment  layer  in  the  negro,  in  whom  it  is  easily  separable 
by  maceration. 

The  cuticle  (scarf-skin,  epidermis)  ia  formed  by  the 
outer  hardened  layers  of  the  rete  mucosum ;  it  is  quite 
unorganized  and  horny  in  structure,  its  use  being  to  protect 
from  injury  the  more  delicate  subjacent  cutis.  In  ap- 
pearance it  is  always  wrinkled,  from  its  inelastic  natore, 
though  this  is  not  equally  apparent  in  all  parts  of  the  body. 
It  covers  the  whole  surface,  and  is  reflected  internally  at 
all  the  natural  openings,  forming  the  epithelium  of  the 
mucous  membranes.  The  cuticle  is  thickest  in  the  most 
exposed  parts  of  the  body,  consisting  of  several  layers  in 
the  palms  of  the  hand  and  soles  of  the  feet. 

The  appendages  of  the  skin  are,  the  nails,  hairs,  sebaceous 
glands,  and  perspiratory  glands  and  ducts. 

The  nails  are  parts  of  the  cutiele,  and  composed  of  the 
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same  material,  but  disposed  in  a  peculiar  way,  to  protect 
the  sensitive  extremities  of  the  fingers.  Their  posterior 
extremities  are  inserted  into  a  deep  groove  in  the  skin, 
called  their  matrix,  whilst  their  anterior  or  harder  extremity 
is  free.  Beneath,  they  are  closely  connected  to  the  skin 
by  longitudinal  laminae.  The  posterior  whiter  portion  is, 
from  its  shape,  called  lunula.  The  nails  come  off  with  the 
cuticle  when  the  hand  is  macerated  long  in  water. 

The  hairs  are  secreted  from  little  pouches  in  the  skin,  at 
the  bottom  of  each  of  which  is  a  papilla.  They  are  hollow 
in  shape,  and  split  into  two  or  three  at  their  free  end.  The 
hairs  of  the  head  are  round,  but  those  of  the  other  parta  of 
the  body  are  more  or  less  flattened,  and  sometimes  even 
prismoid  in  form. 

The  sebaceous  glands  vary  in  shape,  being  large  in  the 
nose  and  in  the  armpits,  and  very  small  in  most  other 
parts,  and  are  formed  by  one  or  more  small  lobules  opening 
into  an  excretory  duct,  which  pierces  the  rete  mucosum 
and  cuticle  to  reach  the  surface  of  the  skin  ;  some  of  the 
ducts,  however,  only  open  into  the  hair  follicles,  and  reach 
the  skin  by  those  means.  The  sebaceous  glands  are  lodged 
in  the  cutis,  but  do  not  lie  so  deep  as  the  sweat-glands. 

The  sudoriparous  (perspiratory  or  sweat)  glands  are 
situated  in  the  lowest  part  of  the  corium.  They  are  small 
and  lobulated,  and  give  off  a  duct  which  ascends  to  the 
surface,  in  most  parts  of  the  body  in  a  convoluted  manner, 
but  in  the  scalp  perpendicularly. 

The  openings  of  the  ducts  may  be  easily  seen  at  the  ends 
of  the  fingers,  resembling  small  lines  crossing  the  ridges  of 
the  cuticle.  These  openings  are  called  the  pores  of  the 
skin,  and  not  only  give  passage  to  the  sweat,  but  to  carbonic 
acid  and  other  exhalations. 

The  passage  of  carbonic  acid  from  the  skin  may  be 
readily  seen  on  putting  the  hand  into  lime-water,  from 
which  the  carbonate  will  be  speedily  thrown  down,  so  as 
to  cover  the  whole  hand  with  a  white  powder. 

Beneath  the  chorion  is  found  the  adipose  tissue,  and 
beneath  this  is  the  true  reticulated  or  cellolar  tiaaae  which 
forms  the  superficial  facia  of  the  body. 

Having  thus  briefly  cousidered  the  anatomy  of  the  aenses, 
we  will  proceed  with  that  of  the  yiscera. 

24 
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THE   MOUTH,   PHABTNX,   AlTD  OSSOPHAOITi. 

The  bony  parts  of  the  roooth  are,  tbe  soperior  and  m- 
ferior  mazillarj,  the  palate-bones,  and  the  teeth. 

The  first  teeth  in  the  child  are  temporarj,  and  are  ntailly 
twenty  in  nnmber.  About  the  se? enth  or  eighth  jtmr  they 
are  repUiced  by  the  permanent  teeth,  which,  when  eomplece, 
are  thirty-two  in  number. 

The  teeth  of  a  child,  that  is,  the  first  set  in  each  jaw,  sre 
four  incisores,  two  cuspidati  or  canini,  and  four  moUres. 

In  each  jaw  of  the  adult  there  are  foar  ineisoref,  two 
euspidaii  or  eanini,  four  bieuapidati,  and  six  tmolarew.  Hie 
posterior  molares,  which  protrude  often  Ute  in  life,  have 
been  named  denies  sapientue.  The  first,  or  anterior  mo- 
lares, are  the  earliest  of  the  permanent  teeth  which  ahov 
themselres  shore  the  gums. 

The  toft  parts  of  the  mouth  are,  the  cheeks  and  lips,  the 
gfums,  the  soft  pslate  and  the  u? ula,  the  tongue,  the  lining 
membrane,  and  salivary  glands. 

The  cheeks  and  lips  are  formed  by  common  integnment 
and  muKcle,  and  are  studded  with  gland^  named  buocsl 
and  labial,  which  secrete  fluid  very  like  saliva. 

The  soft  palate  is  the  loose  fleshy  curtain  which  hangs 
down  from  the  palate-bones,  forming  a  partition  between 
the  mouth  and  the  pharyni,  and  consists  of  five  musclei^ 
enclosed  in  a  mucous  membrane.  There  is  a  small  fleshy 
substance  projecting  from  its  centre,  called  the  Mni/a,from 
which  two  folds  of  membrane  diverge,  forming  the  mmierior 
and  posterior  arches  of  the  palate.  The  former  passes  to 
the  side  of  the  tongue,  the  latter  to  the  pharynx.  Id  the 
triangular  space  between  them  is  a  glandular  bodr,  named 
the  amygdala  or  tonsil. 

The  tonsils  consist  of  an  aggregation  of  follides,  which 
■«crete  a  thick  mucus.  They  are  bounded  by  the  palato- 
glossus, anteriorly ;  the  palato-pharyngeos,  poeteriorlT;  the 

stylo-glossus  muscle,  inferiorlj ;  and  the  mocoua  meoil^raiMV 
mternally. 

The  muscles  of  the  soft  palate  are,  the  levator  pmUH,  tk 
en-cumjlexus  or  tensor  palati,  the  a^ypoa  uvuUb,  th^  pgi0t^ 
9*o9sus  or  constrictor  isthmi  faucium,  contained  laA* 
J^sterior  wth  ^""^  ^^  P^l^^to-pkaryngeiu,  imbedded  ii  the 
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The  uvula,  which  hangs  down  from  the  centre  of  the 
Anterior  arches  of  the  palate,  consists  of  mucous  membrane 
surrounding  muscular  fibres,  named  the  azygoa,  or  levatarea 
uvula. 

The  opening  from  the  mouth  into  the  pharynx,  also 
named  islAmus/aucium,  is  bounded  superiorly  by  the  Yelum 
pendulum  palati,  laterally  by  the  tonsils  and  arches  of  the 
palate,  and  inferiorly  by  the  tongue. 

The  salivary  glands  are,  the  parotid,  sublingual,  and 
submaxillary,  on  each  side. 

The  parotid  gland,  so  named  from  its  situation  near  the 
ear,  is  bounded — 

Anteriorly  f  by  the  ramus  of  the  jaw. 

Potteriorlsff  by  the  mastoid  process  and  external  auditory  meatus. 

Internally,    by  the  styloid  process  and  its  muscles. 

Ejctemallyf  by  fascia,  fibres  of  the  platysma,  and  integuments. 

Superiorly,    by  the  zygoma. 

Inferiorly,    by  the  angle  of  the  jaw  and  digastric  muscle. 

It  surrounds  within  its  substance  the  external  carotid 
artery,  with  the  roots  of  the  temporal,  internal  maxillary 
and  transverse  facial  branches,  the  temporal  and  intemid 
maxillary  vein,  the  portio  dura,  auricular  nerve  of  the 
cervical  plexus,  auricular  branch  of  the  fifth  pair  of  nerves, 
and  some  lymphatic  glands.  Internal  to  the  styloid 
muscles  and  this  gland  we  find  the  internal  carotid  artery 
and  internal  jugular  vein. 

The  parotid  is  a  conglomerate  gland,  and  consists  of  a 
series  of  lobules,  made  distinct  by  the  vessels  and  nerves, 
and  partly  by  the  fascia,  which  covers  it  externally,  forming 
a  species  of  capsule ;  one  portion  of  it  overlaps  the  masseter 
muscle,  and  has  been  named  soeia  parotidis  ;  a  portion  of 
it  posteriorly  and  superiorly  occupies  part  of  the  glenoid 
cavity.  From  these  several  lobes  little  ducts  converge 
to  form  the  parotid  or  stenonian  duet.  This  duct  runi 
forward  upon  the  masseter  muscle,  nearly  an  inch  below 
the  zygoma,  passes  through  a  quantity  of  fat,. which  rests 
on  the  buccinator  muscle,  then  perforates  this  muscle,  and 
opens  into  the  month  opposite  about  the  second  molar 
tooth.  It  consists  of  two  coats,  the  lining  one  mncoos, 
continuous  with  the  membrane  of  the  month,  and  an  enter 
one,  fibrous.     It  is  narrowest  in  its  centre,  somewhat  di- 
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lated  at  each  extremity,  and  is  accompanied  bj  the  transrene 
facial  artery  and  middle  division  of  the  nerves  from  the 
pes  anserinus. 

The  submaxillary  gland  occupies  part  of  the  space  be- 
tween the  lower  jaw  and  digastric  muscle.  It  is  bounded 
above  by  the  lower  jaw,  the  mylo-hyoideus,  and  hyoglossos 
muscles;  externally  by  the  jaw,  fascia  of  the  necdc,  platysma, 
and  common  integuments ;  below  by  the  digastric  muscle. 
The  facial  artery  grooves  it,  along  its  posterior  part,  and 
sometimes  appears  to  separate  it  into  two  lobes.  Its 
structure  is  like  that  of  the  parotid. 

The  excretory  duct,  named  WhartonCsy  passes  obliquely 
upwards  and  inwards,  parallel  with  Uie  gustatory  and 
lingual  nerves.  After  passing  between  the  mylo-hyoideos 
and  hyoglossus  muscles,  it  runs  between  the  sublingual 
gland  and  genio-hyoglossus,  immediately  under  the  mucous 
membrane,  along  the  frcenum  linguae,  as  far  as  a  prominent 
papilla,  just  behind  the  inferior  incisor  teeth,  where  it  opens 
by  an  exceedingly  small  orifice. 

The  Whartonian  duct  has  much  thinner  coats  than  the 
stenonian,  its  calibre  is  greater,  and  it  is  more  dilatable; 
and  when  distended  by  fluid  or  calcareous  matter,  projects 
considerably  into  the  cavity  of  the  mouth. 

The  sublingual  gland  of  each  side  rests  against  the  sub- 
lingual fossa  of  the  lower  jaw,  on  each  side  of  the  sym- 
physis ;  smaller  than  the  other  salivary  glands.  It  is  placed 
beneath  the  mucous  membrane,  lies  upon  the  mylohyoid 
muscle,  and  rests  against  the  lower  jaw ;  internal  to  it  is 
the  genio-hyoglossus,  from  which  it  is  separated  by  the 
gustatory  nerve,  Wharton's  duct,  and  the  ranine  vein; 
anteriorly,  it  reaches  the  border  of  its  fellow  gland,  at 
its  posterior  edge  it  is  embraced  by  the  gustatory  nerve, 
which  supplies  filaments  to  it. 

The  excretory  ducts  {ducts  o/Rivinus)  are  seven  or  eight 
in  number ;  they  open  along  the  ridge  on  the  side  of  the 
frsenum  linguse.  Some  of  Uiem  have  been  found  to  pass 
into  the  Whartonian  duct. 

These  salivary  glands  are  so  placed  that,  by  the  action 
of  mastication,  they  should  be  exposed  to  pressure,  which 
will  force  out  the  fluid  at  the  time  when  it  is  most 
required. 

The  pharynx  is  a  muscoio-membranouB  bag,  somewhat 
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of  the  shape  of  a  funnel ;  it  is  broadest  about  its  middle, 
more  constricted  superiorly,  but  most  so  inferiorly,  where 
it  terminates  in  the  cesopbagus. 

It  is  bounded  posteriorly  by  the  cervical  yertebrse; 
superiorly,  by  the  base  of  the  skull ;  laterally,  by  the  large 
vessels  of  the  neck,  and  by  muscles ;  anteriorly,  by  the  soft 
palate,  tongue,  glottis,  and  larynx ;  inferiorly,  it  terminates 
in  the  oesophagus,  opposite  the  fifth  cervical  vertebra. 

Internally  it  consists  of  mucous  membrane,  on  the  out- 
side of  which  are  the  muscles  which  chiefly  form  its 
parietes.  They  are  the  superior^  middUy  and  inferior 
constrictors  of  each  side ;  accessory  to  them  are  the  stylo- 
pharyngeus  and  palato-pharyngeus.  In  addition  to  these 
parts,  Cruveilhier  describes  a  membranous  or  aponeurotic 
layer,  between  the  mucous  membrane  and  muscles,  which 
consists  of  two  portions,  named  cephalo-pharyngeal  and 
petro-pharyngeal.  Posteriorly  it  serves  as  a  point  of 
attachment  to  the  pharyngeal  muscles. 

The  inferior  constrictor  most  superficial,  Oferlapping 
the  middle  constrictor,  partially  arises  from  two  or  three 
rings  of  the  trachea,  and  from  the  sides  of  the  cricoid  and 
thyroid  cartilage,  it  passes  backwards  to  be  inserted  into 
the  posterior  tendinous  raphe  of  the  pharynx. 

The  middle  constrictor  arises  from  the  comua  of  the 
OS  hyoides,  and  slightly  from  the  stylo-hyoid  ligament, 
from  which  points  its  fibres  spread  out  to  be  inserled,  the 
lower  and  middle  into  the  raph^,  and  the  superior,  by  a 
tendinous  prolongation,  into  the  basilar  process  of  the 
occipital  bone.  Its  superior  border  overlaps  the  superior 
constrictor,  whilst  its  inferior  is  overlapped  by  the  inferior 
constrictor. 

The  superior  constrictor  of  the  pharynx  arises,  slightly 
from  the  side  of  the  tongue,  from  the  molar  ridge  of  the 
inferior  maxilla,  from  the  pterygo-maxillary  ligament,  and 
from  the  internal  pterygoid  plate  and  hamular  process ;  it 
passes  backwards  to  be  inserted  into  the  centnd  raphe  of 
the  pharynx,  and  into  the  basilar  process  of  the  occipital 
bone.  Its  lower  portion  is  overlapped  by  the  middle 
constrictor. 

The  stylo-pharyngeus  arises  from  the  styloid  process, 
from  which  it  passes  downwards  and  forwards,  between 
the  superior  and  middle  constrictora,  to  be  inserted  into 
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the  side  of  tbe  pbarynz,  aod  the  posterior  border  of  the 
thyroid  cartilage. 

The  palatO'pharyngeus  arises  from  the  Mpooearosis  of 
the  soft  palate,  and  passes  downwards  to  be  inserted  into 
the  side  of  the  pharynx,  and  slightly  into  the  thyroid 
cirtilage. 

There  are  seren  openings  into  the  pharynx,  tis.,  two  fttm 
the  posterior  nares,  two  into  the  Eustachian  tubes,  one 
into  the  mouth,  one  into  the  larynx,  and  the  seTenth  into 
the  oesophagus. 

^  The  oBsaphaguB  is  a  cylindrical  tube,  the  narrowest  por- 
tion of  the  alimentary  canal,  extending  from  the  pharynx 
to  the  stomach,  from  about  the  fifth  cenrical  vertebra  to 
opposite  the  tenth  dorsal.     It  is  at  first  placed  behind  the 
trachea ;  in  the  chest  it  is  inclosed  in  the  posterior  medi- 
astinum, at  first  rather  to  the  right  of  the  arch  of  the 
aorta ;  about  the  centre  of  the  chest  it  inclines  over  the 
aorta,  and  lower  down  is  in  front,  but  a  httle  to  the  left 
of  it.     It  does  not  pass  exactly  in  the  mesian  line,  for  its 
upper  part,  in  the  chest,  is  a  little  inclined  to  the  right, 
and  its  lower  part  to  the  left  side.     It  has  two  series  of 
muscular  fibres,  circular  internally  aud  longitudinal  exter- 
nally, which  are  in  some  degree  collected  together,  so  as  to 
form  three  fasciculi,  one  on  each  side,  and  one  in  front  - 
It  IS  lined  internally  by  a  mucous  membrane,  continuous 
from    the     mouth    and    pharynx,     also    by    squamous 
epithelium. 

It  receives  its  blood  from  the  inferior  thyroid  arteries 
in  the  neck,  but  in  the  thorax  has  arteries  direct  from  the 
aorta.  It  is  accompanied  in  most  of  its  course  by  the  par 
vagum,  which,  with  the  sympathetic  in  the  upper  part  of 
the  chest,  forms  a  plexus  around  it,  called  oeaophageaL 

LARYNX,  TRACHEA,  AND  BROITCHI. 

The  larynx  is  composed  of  cartilages,  numerous  lura- 
ments,  muscles,  and  lining  mucous  membrane,  with  its 
artenes,  veins,  nerves,  and  absorbents. 

It  IS  situated  in  the  front  and  middle   of  the   neck. 
anterior  to  the  pharynx;  conuected  with  the  os  hTO^ 

Uterally  by  muscles  and  the  large  vessels  of  the  neck/ 
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It  ii  nearly  a  third  larger  in  the  male  than  in  the 
female. 

The  thyroid  cartilage,  vhicfa  i«  the  largest,  is  placed 
anteriorly.  It  is  formed  fay  two  lateral  portiona  or  ala, 
of  a  quadrangular  ahape,  united  anteriorly  at  an  aoutc 
angle,  wliere  they  form  a  projection,  termed  j)oaii(in^i^a«(, 
moit  pmmineDt  in  the  male.  At  ita  superior  poalerior 
angle,  on  each  side,  there  is  a  projecting  portion  named  ita 
superior  eomu,  which  is  atCachett  by  a  lateral  thyro-hyoid 
or  round  ligameut  to  the  os  hyoides.  There  is  frequently 
found  in  this  ligament  a  amnll  portion  of  bony  matter. 

The  inferior  margin,  convei  in  the  centre,  is  connected 
by  the  crico-thyroid  ligament  to  the  cricoid  cartilage.  At 
the  posterior  inferior  angle  another  projection  i*  fouad, 
named  the  iti/erior  comu,  which  is  connected  with  the 
cricoid  cartiliige  by  the  lateral  crico-thyroid  ligament,  and 
a  synoTial  roemhrane. 

The  cricoid  cartilage  is  of  the  form  of  a  ring,  with  its 
hroadeat  or  signet  portion  posteriorly.  It  lies  beneath  the 
thyroid  cartilage,  and  ahove  the  first  ring  of  the  trachea. 
It  is  connected  with  the  former  by  the  crico-thyroid  liga- 
ments, and  with  the  latter  by  a  broad  process  of  ligamentoni 
aubBtance. 

Its  superior  margin  inclines  downwards  and  forwards, 
its  inferior  one  is  horitontal.  On  its  posterior  superior 
margin  are  observed  four  smooth  articulating  surfaces,  the 
direction  of  which  ia  upwards  and  oatwarda.  The  inner 
sarface  on  each  side  receives  the  haae  of  the  arytenoid  car- 
tilage ;  the  outer  onea  articulate  with  the  inferior  comua 
of  the  thyroid  cnrtilage.  The  posterior  surface  of  the 
cricoid  is  furrowed  by  thecrico-arytcttoideipostici  muscles. 
In  old  age  this  cartilsge  is  frequently  ossified. 

The  arytenoid  cartilages  are  two  in  number,  of  a  pyra- 
midal figure,  attached  at  their  base  by  capsular  ligaments 
to  the  upper  edge  of  the  cricoid  cartilage. 

They  have  a  little  cartilaginous  appendage  on  the  anm- 
mit,  named  comieulum  laryngit,  which  is  attached  by 
ligameiKs  and  a  synofisl  capsule. 

Their  posterior  snrface  is  a  little  hollowed  ont,  for  the 
ineiertion  of  the  transverse  and  oblique  arytenoid  mnicles. 

To  their  anterior  surface,  which  is  rather  convex,  and  to 
the  apex,  are  attached  liguaentoua  fibrea,  which  p«aa  to 
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the  inside  of  the  projecting  part  of  the  thyroid  cartilage, 
and  to  the  epiglottis. 

These  cartilages  are  sometimes  ossified. 

The  epiglottU  in  texture  is  not  strictly  cartilaginous ; 
it  belongs  rather  to  the  fibro-cartilaginoos  tissue,  known 
by  the  French  as  tissue  jaune. 

It  adheres  inferiorly  to  the  interior  part  of  the  thyroid 
cartilage  by  a  strong  elastic  ligamentous  substance. 

It  is  somewhat  oval,  or  is  hkened  to  an  obcordate  leaf, 
rather  convex  above,  concave  below,  covered  by  mucous 
membrane,  and  studded  with  numerous  mucous  follicles. 

It  is  kept  in  its  situation  also  by  lis:aments,  extending 
from  the  base  of  the  tongue,  and  likewise  by  two  liga- 
ments, which  proceed  from  its  sides  to  the  arytenoid 
cartilages. 

Between  the  epiglottis  and  the  dorsum  of  the  tongue  is 
found  a  small  mass  of  fatty  substance,  incorrectly  called  the 
epiglottic  gland. 

The  ligaments  of  the  larynx  are  by  some  considered  to 
be  seventeen  in  number.  They  are,  three  broad,  four  cap- 
sular, two  round,  four  thyro-arytenoid,  and  four  connected 
with  the  epiglottis. 

The  broad  ligaments  are — 

The  thyro-hyoid,  connecting  the  upper  edge  of  the  thrroid 

cartilage  with  the  intemaJ  surface  of  the  os  hyoideal    It 

is  also  named  thyro-hyoid  membrane. 
The  crico-thyroid,  through  which  the  operation  of  lazyngo- 

tomy  is  performed. 
The  ligamentous  substance  between  the  cricoid  cartilage  and 

the  first  ring  of  the  trachea. 

The  capsular  ligaments  are  four.  They  are  on  each 
side. 

Crico-arytenoid,         Crico-tfayroid. 

The  two  round  ligaments  extend  from  the  superior  cona 
of  the  thyroid  cartilage  to  the  extremity  of  the  great  coma 
of  the  OS  hyoides  on  each  side. 

The  thyro-arytenoid  ligaments  are  superior  and  inferior 
on  each  side.  The  inferior  only  are  really  ligamentous, 
and  form  the  true  chordae  vocales;  they  pass  from  the 
base  of  the  arytenoid  cartilages  to  the  inside  of  the  angle 
of  the  thyroid.     The  superior,  so-styled  ligamenti*  are 
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folds  of  mucoiu  membrane,  punDg  from  nev  the  >pn  of 
the  arytenoid  cnrtilagea  to  the  utne  point  aa  the  former. 

Between  the  two,  on  each  aide,  ia  a  foaaa,  named  laecubtt 
larytigit,  or  TeDtricle  of  Galen. 

The  four  ligament*  of  the  epiglottia  are — 


membnne,  named 
&coDm  epiglotlidiB, 
Two  aryteno-epigloltidewt,  alw  contUtiaE  of  nmcom  mem- 

The  mnaclea  connected  with  the  larynx,  and  concerned 
in  ita  motions,  are,  anteriorly,  the  ttemo-lhj/rmd,  tht/ro- 
Ay  aid,  had  crieo- thy  raid;  posteriorly,  the  ene(haTytamdei 
postieii&adtbf  arytenddei ;  and  laterally,  muBcnUr  Gbret, 
which  have  been  named  erieo-aryteitoidei  lalerattt,  and 
thyro-ary  tnoidei. 

In  addition  to  these  moadei,  three  more  have  been 
deacribed  by  the  minute  aaatomialB,  «ix.,  the  tkyro-epiglot- 
tideut,  the  aryttno-epiglotiideiu,  tuperior  and  in/erwr,  on 
each  side. 

The  altnuhHyroid  and  the  ihyro-kyoid  mnaclea  ban 
their  origin  and  insertioQ  clearly  iDdicated  by  their  name. 
Their  action  ia  limply  upon  the  larynx  aa  a  whole,  the 
former  depresaing,  die  latter  aMisting  to  raiae  it. 

The  erieo-lXyrmdnu  ia  a  very  email  fan-shaped  mnade, 
of  which  the  poiot  arises  from  the  centre  of  the  cricoid 
cartilage,  and  the  expansion  ia  inaerted  into  the  lower  and 
inner  portion  of  the  side  of  the  thyroid. 

The  erieo-arylenoideti*  pottieua  ia  a  small  aqaare-shapcd 
muacle  on  each  side,  arising  frora  a  depreaaioo  on  the 
posterior  sarface  of  the  cricoid  cartilage,  and  paaaing  np- 
wards  and  outwards  to  be  inserted  into  the  base  of  the 
arytenoid. 

The  aryleKoideut  is  by  some  authors  divided  into  three, 
rii.,  the  arytenoicki  traiuverii,  and  obliqtti.  It  is,  how- 
ever,  better  to  describe  it  as  one  muacle,  of  which  the 
deepest  fibres  paas  trana*ersely  from  one  arytenoid  cat^ 
tilage  to  the  other,  whilst  the  more  auperfioal  paaa  ob- 
liquely from  the  top  of  one  arytenoicl  cartilage  to  the 
base  of  the  other,  thoa  forming  a  St.  Andrew's  croaa  in 
appearance. 

24  i 
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The  renuiniiig  mojiclct  an  all  ntoatcd  vidua  tk 
Urrnx. 

The  tkyro-anftenoideut  ptMet  frooi  the  intcmal  wtfj^ 
of  the  thyroid  cmrtilAge  to  the  bttK  of  the  arjteaoid. 

The  erieO'arytetumdem$  iaieraitB  passes  frooi  the  iBteml 
sarfsce  of  the  cricoid  cartilage  to  the  base  of  the  aryteiioid 
at  its  outer  angle. 

The  ihyro-^piffloitidems  teems  to  be  but  a  ferw  of  the 
upper  fibres  of  the  thyro-arytenoideos  muscJe. 

The  aryteno-epiglottideuM  superior  is  a  Tciy  small  and 
indistinct  mascle,  pssiting  in  the  fold  of  macona  membnoet 
oommonly  known  as  the  faUe  chorda  Tocalis. 

The  aryteno^igloUideuM  im/erior  is  a  better  developed 
moscle  than  the  preceding,  and  by  its  action  can  diminiih 
or  alter  the  shape  of  the  saccnlns  laryngis. 

From  its  hating  been  most  accurately  described  bj  Mr. 
Hilton,  it  has  received  the  name  of  HiUam*M  mnueie. 

The  arteries  of  the  larynx  are,  the  superior  laryngeal  or 
thyroid,  from  the  external  carotid ;  and  inferior  laryngeal, 
from  the  subclsTJan. 

The  mucous  membrane  of  this  organ  is  studded  with 
numerous  follicles,  some  of  which  have  obtained  the  name 
of  glands ;  some  of  these  aggregated  jast  above  the  epi- 
glottis, between  it  and  the  tongne,  imbedded  in  some  fai, 
from  the  so-called  epipioitidemn  gland,  whilat  other% 
situated  near  the  arytenoid  cartilages,  have  been  called  the 
arytenoid  glands. 

The  nerves  are  chie6y  from  the  pnenmogastric,  the 
superior  laryngeal  being  a  nerve  of  sensation,  Uie  inferior 
laryngeal  the  true  nerve  of  motion  and  of  voice. 

The  trachea  extends  from  the  cricoid  cartilage  to  the 
bronchi,  from  about  the  fourth  cervical  vertebra  to  oppo- 
Mtc  the  third  dorsal.  It  is  covered  anteriorly  by  the 
sterno-hyoid  and  stemo-tbyroid  muscles,  and  thyroid 
gland;  posteriorly  it  is  in  contact  with  the  oesophagus; 
laterally  it  is  bounded  by  the  large  vessels  of  the  neck,  the 
**^^**'/^g"»  and  sympathetic  nerve,  and  in  the  cheat  ia 
crossed  by  the  left  vena  innominata,  aomewfaat  by  the 

frV""^"'*'**^'  and  the  arch  of  the  aoru. 
nJt!rCf  ?"*  ""Z^*'  °^  »  cylindrical  tube,  rather  flaUeued 
poatenoriy.  and  diminishing  in  capacity  aa  it  descends. 

It  IS  composed  of  from  fifteen  to  twenty  aegmenta  of 


ANATOHT.  m 

CBrtilnginoni  ringi,  incomplete  pMteriorlj,  the  space  bemg 
filled  op  bj  a  DiUMalo-membraDoaB  rabatuce;  in  the 
expanded  atate  of  the  trachea  the  cartilagea  form  two  - 
thirdi  of  a  circle ;  when  it  is  contracted  or  collatwed  about 
three  fourtha.  They  are  deepeat  in  front,  and  aifier  from 
Mcii  other  in  depth  and  sixe  ;  they  are  largrat  Boperiorly, 
thinner  and  nearer  inferiorly,  excepting  the  last,  which  la 
the  deppeat  of  all ;  tliey  are  united  together  by  perpen- 
dicular ligamentous  fibres. 

The  sub«tai>ce  which  completes  the  ringa  posteriorly  is 
fibro-muKuttr.  The  fibres  are  connected  transrerMlT 
with  the  edges  or  ends  of  the  cartilaginoos  rings ;  longU 
tndinally,  they  descend  from  the  cricoid  cartilage  to  the 
bronchi.  The  lining  mncoua  membrane  of  the  trachea  it 
continuous  from  the  upper  part  of  the  larynx  to  the 
minutest  rain  i  ft  cations  of  uie  bronchi.  It  is  always  moist, 
soft,  and  elastic;  is  thinoer  than  in  the  larynx,  and 
gradually  more  so  as  it  paaees  into  the  ramifications  of  the 
bronchi. 

The  braneAi  are  formed  by  the  bifurcation  of  the  trachea, 
opposite  the  third  dorsal  vertebra. 

The  right  bronchus  is  larger  than  the  left,  and  is  shorter, 
reaching  the  Inng  on  a  line  with  the  fourth  dorsal  vertebra. 
It  passes  under  the  arch  of  the  vena  aiygos,  behind  llie 
vena  csTa  anperior. 

The  left  broncbas  passes  nnder  the  arch  of  the  aorta, 
accompanied  by  the  left  pnlmonary  artery  and  correspond- 
ingreins. 

The  structure  of  the  bronchi  is  rimilar  to  that  of  the 
trachea.  Tfaey  difide  and  anbdiTide  into  nnmeroua  rami- 
ficationa,  till  they  appear  to  paas  into  a  fine  ligamentous 
tissue. 

The  lAyroid  gland,  or  more  properly  bodjf,  is  situated 
on  the  front  of  the  neck,  beneath  the  Stemo-hyoid  and 
ster no-thyroid  mosdes,  certical  fascia  and  integuments.  It 
consists  of  two  lateral  Lobes,  connected  in  the  middle  by  a 
portion  of  leas  depth,  named  the  isthtnus,  which  lies  npon 
the  third  ring  of  the  trachea  ;  each  lateral  portion  extenda 
opwarda  to  the  side  of  the  thyroid  cartilage,  and  down- 
wards as  far  aa  the  fifth  or  aiitfa  ring  of  the  trachea.  It  is 
convex  anteriorly,  concave  poslenorlv;  of  a  dusky-red 
colour ;  composed  of  a  nomber  of  cdia,  containing  gene* 


UcOT'T^^M'i.*  frMh  die  vspenor  auc 
net  Ob  «Kii  fi^,  iLt  fomcr 
Ckroft^d,  tiie  htsurr  from  iht  vubcJBnaa  z 

ikit  MTU.     Ix  Lm  bo  exovLnr  take, 
vitkbcrrcu. 


The  ikortiM  ii  a  coxiiod  carhT,  liimaiVJ  nD^nn^  vr 
tbe  fint  hb,  th*-  ciance  and  totfi  pms  cBierbie Mj»a 

oat  of  the  cbe*: ;  inftn^]j  bj  tue  diipkrwB  ^  a: 

bj  tbe  fttrixam  ai^d  cinJaprs  of  tiie  nb» ;  kocmLy  br  uk 
bod»ca  of  tLe  nbt  a&d  iiitmaaia]  Baadci ;  aad  panencaiT 
bj  the  »pii>e  mbd  tue  a?igiet  of  the  hhft. 

TLe  paru  ahjch  puA  throo^  the  vpper  apgrture,  av 
tbe  trac}»«a,  tLiroid  Teini,  right  and  left  carobd.  sEob- 
clamn,  ifjterod  mammanr  ax*d  tapcrior  istereoKal  ane- 
het,  if. tenia]  ju^'jUr  aod  ftobcliTiao  Trint,  tLe  ci<Ti>o-hf-ui 
and  iterrjo-tijTroid  DiOacieft,  neinsf  Tuvft^  axni  wrcaTinn 
D^TTf  of  the  left  side,  the  cesiophagaa^  tLe  cai^iac  and 
ijmpatLetic  nerret,  azjid  loopu  eoili  of  each  aide,  and 
the  ilioncic  duct,  besides  sonie  other  parta  of  minGr  im- 
porttDce. 

TLe  contenU  of  tbe  iLorai  are  the  !mt^9  takd  plemnt,  the 
heart  and  pericardwwL,  and  the  ooDteots  of  the  ^mieriet 
and  po$eertCfr  mediastinum. 

The  plevra  of  each  »ide  is  a  smooth  sootis  menibniic; 
formiDg  a  liiut  mc:  one  portion,  lining  tbe  inside  of  the 
ribi,  aud  the  thickest,  is  called  pfemrm  coa/a/ts;  the  pait 
reflected  over  the  lungs  is  u^mtd pleurm pmLmommlis,  Itis 
also  reflect^-d  upon  the  pericardioni  and  diapbngm,  on 
each  side.  By  ^ome  aDatomists  a  distinct  fibrona  dicb- 
branc  is  deicrihed  ss  existing  betveen  the  ribs  and  thepleoia. 

The  pleura  i<i  lubricaied  by  a  soft  fluid  or  halitiu;  and 
the  two  portions  are,  during  health,  in  constant  apiioaition. 
■olely  with  the  iriierveDtiou  of  this  fluid.  rt—"-. 

th.T  r*i!  ^■^'-  *'>*  "^*^^y  ™«^>og  n^w-  the  centre  of 
tue   chest     form   two   trisi.gular  interstices,    named  the 

t^th^rn^  /7'^-">r  mediastmum.     Some  anatomists  add 

Sriclrdium"!  Tr  **''!""""•  ^'^'^''^^^  ^'^^  it  the  heart. 
pericardium,  and  phrenic  nerres. 
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The  anlerior  audiattinum,  separated  Btiperiorly  from  the 
poBterior  one  b;  the  bifurcRtion  of  the  trachea,  the  arch  of 
the  aorta  Mild  itax  ion  omioatK,  cod  tains  the  remains  of  the 
thymus  gland,  the  origin  of  the  stemo-Iiyoid  and  sterno- 
thyroid muscles,  lymphatics  from  the  surface  of  the  liver, 
the  left  iuterDtl  mammary  artery  and  rein,  and  triangularis 
sterni  muscle.  Its  base  is  formed  by  the  sternum,  its  sides 
by  the  pleura  of  each  side,  and  its  apei  by  their  approxi- 
malion. 

The  thymu*  gland,  scarcely  perceptible  in  the  adult,  is  of 
a  considerable  size  in  the  fcetns  and  young  child ;  it  la 
first  observable  shout  the  fourth  month  of  foetal  life,  In- 
creasing till  birth ;  after  which  it  remains  stationary,  or 
increases  slightly  tilt  about  the  end  of  the  first  year,  when 
it  begins  gradually  to  decrease.  It  cousista  of  tvo  elon- 
gated lubes,  placed  side  by  ride  in  the  anterior  medias- 
tinum. The  alructure  of  this  body  is  like  that  of  the 
thyroid ;  vithin  it  a  cellular  atructura  is  observed,  with 
sometimes  a  quantity  of  thick  fluid.  It  is  very  vascular, 
but  the  nse  of  it  is  unknown.  Its  supply  of  blood  is  from 
the  internal  mammary  artery.     It  is  a  ductless  gland. 

The  posterior  mediattinum  extends  from  the  third  to  the 
tenth  or  eleventh  dorsal  vertebra.  It  contains  the  atopkajpu, 
aorta  deteendent,  the  thoracic  duet,  thenar  e^umof  each 
side,  the  vena  atygot,  some  lymphatic  glands  and  vessels, 
and  the  iplancknie  nerves;  but  by  some  these  nerves  are 
considered  to  be  a  little  beyond  the  boundaries  of  this 

The  atophagvt,  inclined  to  the  left  side  of  the  spine  at 
the  lower  part,  is  most  anterior,  and  is  accompanied  by  the 

fiar  vngum  ;  the  right  par  vagum  is  rather  bebind,  but  the 
eft  is  in  front;  beneath  or  I^hind  it  is  the  aorta,  a  little 
on  the  left  side  of  the  spine.  On  the  right  ia  the  vena 
acygOH,  and  between  these  the  thoracic  duct. 

The  lungs  are  conical  bodies,  occupying  the  sides  of  the 
chest  on  each  aide  of  the  mediastina.  They  are  firmly 
attached  to  the  heart  by  means  of  their  large  vessels, 
and  to  the  trachea  by  the  bronchi.  The  reflexion  of  the 
pleura,  from  the  diaphragm  of  the  lungs  on  either  side,  is 
named  by  some  pulmonary  ligament  {ligamentwn  latum 
pulmonum). 

They  are  bvesled  by  the  plenn  pulmonalla,  which  ia 
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more  delicate  than  the  membrane  liniag  the  ribs.  The  two 
Uiyers  of  pleura  are  in  close  contact,  having  between  then 
only  a  very  minute  portion  of  fluid  to  lubricate  them  in  a 
healthy  state,  but  no  particle  of  air.  If  by  acctdeat  or 
design  an  apertnre  is  made  into  the  hag  of  the  pleuni,  the 
long  collapses  from  the  atmospheric  pressnre,  or  more  pro- 
bably contracts,  and  the  breathing  becooAes  difficnk  and 
painful. 

The  colour  of  the  lungs  yaries  with  the  age.  In  the  ia- 
fant  it  is  red ;  about  twenty,  it  ia  bluish ;  and  ia  more 
advanced  age  bluish-gray,  with  dark  spots  diaperaed  apoa 
them. 

The  shape  of  the  lungs  ia  coniesi ;  the  apex  projeets  a 
little  above  the  first  rib;  they  are  flattened  anteriorly,  coa- 
▼ez  posteriorly*;  the  surface  in  contact  with  the  pericardinia 
is  concave,  particularly  of  the  left  lang  ;  tbey  are  loagest 
posteriorly,  in  the  perpendicular  direction. 

The  lungs  posteriorly  present  an  obtuse  margin,  ante- 
riorly a  thin  margin,  which  ia  short  and  irregular*  Tha 
anterior  and  infenor  margin  of  each  lung  is  very  acute. 
There  is  a  deep  arched  hollow  in  the  low«r  margta  of  the 
left  lung  for  the  apex  of  the  heart. 

The  right  lung  is  largest,  and  slightly  extends  highest 
in  the  neck.  It  is  divided  into  three  lobes,  bat  ia  shortest, 
in  consequence  of  the  situation  of  the  liver. 

The  lungs  have  a  spongy  feel,  and  crepitate  with  the 
pressure  of  the  fingers ;  tbey  are  composed  of  the  broachi, 
with  their  ramifications,  terminating  in  air-cella,  and  lined 
by  a  mucous  membrane,  the  pulmonary  and  bronchial 
arteries  and  veins,  nerves,  absorbents,  and  glanda,  con- 
nected together  by  cellular  tissue,  and  invested  by  their 
general  covering,  the  pleura. 

On  examining  the  minute  structure  of  the  Inngs,  wc  find 
them  to  be  composed  of  a  number  of  lobules  connected 
together  by  interlobular  cellular  tissue.  This  cellolar 
tissue  is  extremely  delicate,  often  infiltrated  with  senim  or 
air,  as  in  emphysema ;  and  gives  passage  to  the  miaiite 
lymphatic  vessels. 

The  lobules  do  not  communicate  with  each  other.  They 
are  attached  to  the  ramifications  of  the  bronchi  and  vesseli» 
like  grapes  to  their  stalk ;  and  each  lobule  may  be  con- 
sidered as  a  separate  lung.    They  are  not  all  distended 
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with  air,  in  ordiDary  inspiration,  nor  b j  the  most  powerful 
efforts  that  can  be  made.  Those  of  the  vpper  part  of  the 
lungs  seem  to  be  most  filled,  and  are  moat  constantly  in 
action. 

Each  lobule  is  composed  of  a  collection  of  air-cells,  or 
Yesicles,  which  communicate  freely  together;  these  cells 
Tary  in  size,  and  always  contain  some  air  in  the  healthy 
'state.  The  partition  between  them  is  imperfect,  and  is 
composed  of  very  delicate  cellular  tissue.  These  cells 
consist  of  a  thin  fibrous  tissue,  lined  with  mucous  mem- 
brane, and  upon  their  walls  the  minute  capillary  branches 
of  the  pulmonary  arteries  and  Yeins  ramify. 

The  average  quantity  of  the  air  which  the  lungs  contain 
is  not  quite  agreed  upon  ;  perhaps  200  cubic  inches  may 
be  taken  as  the  mean.  This  proportion  will  vary  with  the 
state  of  inspiration  and  expiration,  as  in  each  of  those 
actions  without  effort,  a  change  of  about  30  cubic  inches  is 
supposed  to  take  place.  The  carbonic  acid  evolved  from 
the  lungs  in  24  hours  has  been  estimated  as  much  as 
24,000  cubic  inches,  sufficient  to  afford  11  or  12  ounces  of 
solid  carbon. 

The  pulmonary  arteries,  unlike  other  arteries,  carry 
venous  blood  for  the  purposes  of  the  system  generally. 
Their  coats  are  slightly  thinner  than  those  of  other  arteries. 

The  bronchial  arteries  derived  from  the  aorta  are  designed 
for  the  nutrition  of  the  lungs. 

Thepulmonary  veins  carry  arterial  or  decarbonized  blood, 
and  are  firmer  in  their  coats  than  veins  in  general.  Thej 
are  four  in  number,  and  terminate  in  the  left  auricle  of 
the  heart. 

The  lungs  are  supplied  with  nerves  from  the  pulmonary 
plexuses,  formed  chiefly  by  the  par  vagum,  together  with 
filaments  from  the  sympathetic. 

The  absorbents  of  the  lungs  are  deep-seated  and  super- 
ficial. They  pass  to  the  bronchial  glands  at  the  roots  of 
the  lungs,  snd  then  proceed  partly  to  the  thoracic  duct  on 
the  left  side,  and  partly  to  a  corresponding  vessel  on  the 
right. 

The  pericardium^  or  investment  of  the  heart,  is  formed 
by  two  membranes ;  the  external  one  is  fibrous,  the  inner 
one  is  serous,  lining  the  fibrous  coat,  and  reflected  over 
the  heart  itself.     It  has  also  a  partial  covering  from  the 
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pleura  of  each  iide,  and  U  alrengtfaeiied  below  by  its 
attacbmeni  to  the  cordiform  tendoo  of  the  diaphragm. 

The  fibrous  bag  of  the  pericardiam  is  firmly  atti^bcd  to 
the  central  tendon  of  the  diaphragm,  inferiorly ;  laterally, 
with  the  pleura ;  and  superiorly  it  is  reflected  upon  the 
large  ressels  for  some  distance,  and  finally  becomes  eoo- 
tinuous  with  their  outer  coaL  It  conaiats  oif  fibrca  mnning  ^ 
in  various  directions,  and  is  said  to  have  eight  openings  in 
it,  for  the  transmission  of  the  laige  Tesaels,  tiz^  one  for 
the  superior  vena  cava,  two  for  the  right  and  left  brandNS 
of  the  pulmonary  artery,  one  for  the  aorta,  and  foor  for 
the  pulmonary  Teins.  The  vena  cava  inferior  ia  immediatelf 
connected  with  the  substance  of  the  heart  after  ita  passage 
through  the  diaphragm,  and  it  ia  said  not  to  be  aorronndei 
by  this  fibrous  coat.  This  statement  appeara  very  atrangc^ 
if  we  admit  that  the  fibrous  bag  sarronnds  the  heart 
entirely  ;  for  in  this  case,  the  vein  must  either  paaa  through 
the  fibrous  bag  to  the  heart,  or  the  heart  must  perforate 
the  bag  to  reach  the  inferior  vena  cava. 

The  lining  serous  coat  is  a  shut  sac,  containing  a  small 
quantity  of  thin  fluid,  for  the  purpose  of  lubricatiug  it, 
and  allowing  the  free  motion  of  the  heart  in  the  pericar- 
dium. 

THE   HEART. 

The  heart  is  a  hollow  muscle,  of  rather  a  pyramidal 
figure,  placed  obliquely  in  the  lower  and  front  put  of  the 
thorax,  and  most  inclined  to  the  left  side.  It  is  conTex 
above,  rather  flattened  below,  where  it  resta  npon  the 
diaphragm. 

It  is  commonly  described  as  externally  divided  into  an 
apex,  body,  and  biiae,  a  superior  and  inferior  surface,  and 
a  right  and  left  margin.  The  apex  pointa  between  the 
cartilages  of  the  fifth  and  sixth  ribs  of  the  left  aide.  The 
base  corresponds  with  the  fourth  and  fifth  dorsal  vertebrse. 
The  right  margin  is  longest,  but  thinnest. 

The  heart  physiologically  may  be  considered  aa  double; 
the  right  side,  called  putmonary,  to  transmit  the  blood 
only  to  the  lungs ;  the  other  systemict  from  forcing  the 
blood  into  all  parts  of  the  system.  The  right  cavity  of  the 
heart  is  more  capacious  ;  the  parietes  of  Uie  left  are  con- 
siderably the  thickest. 
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The  substance  of  the  heart  is  formed  of  its  muscular 
portion,  its  inresting  and  lining  membrane,  and  its  proper 
vessels  and  nerves. 

The  cavities  of  the  heart  are  foar :  two  at  the  base  called 
auricles ;  and  two  at  the  apex,  named  ventricles. 

When  the  pericardium  is  opened  and  the  heart  is  m 
situ,  the  right  side  of  the  heart  principally  is  brought  into 
view ;  the  parts  seen  are  the  right  auricle  and  ventricle, 
the  termination  of  the  venee  cavse^  the  appendix  of  the 
left  auricle,  the  part  of  the  left  ventricle  forming  the 
apex  of  the  heart,  the  root  of  the  pulmonary  artery  and 
aorta,  and  the  proper  vessels  of  the  heart,  ramifying  on  its 
surface. 

The  rigtht  auricle  of  the  heart  may  be  divided  into  the 
large  smooth  portion,,  named  siniu  venosus^  and  the  auricula 
propria. 

The  openings  into  the  sinus  are,  one  from  the  superior 
vena  cava,  one  from  the  inferior  vena  cava,  one  from  the 
coronary  vein,  and  one  into  the  right  ventricle ;  and, 
according  to  some  anatomists,  little  venous  openings, 
termed  foramina  Thebesii.  In  the  septum  between  this 
and  thekft  auricle  there  i»  a  depression  named  fossa  ovalis, 
corresponding  with  the  situation  of  the  foramen  ovale, 
surrounded  by  the  annulus/oM€B  ovalis.  There  is  frequently 
a  slight  valvular  opening  in  the  substance  filling  up  the 
fossa. 

A  projection  may  be  observed  between  the  openings  of 
the  venae  cavae,.  named  tuberculutn  Loweri.  From  the 
upper  margin  of  the  inferior  cava,  a  fold  extends  towards 
the  annulus  fossae  ovalis,  named  the  Eustachian  valve,  less 
evident  in  the  adult,  but  in  the  foetus  supposed  to  direct 
the  blood  from  the  inferior  cava  into  the  left  auricle ; 
between  this  and  the  auriculo-ventricular  opening  is 
the  orifice  of  the  coronary  vein,  with  a  valve  partly 
covering  it. 

The  auricula propriayOT  appendix  auricula,  communicates 
with  the  sinus  venosus  by  a  circular  opening.  It  contains 
fleshy  pillars,  named  musculi pectinati,  which  also  extend 
in  a  thinner  form  over  the  anterior  and  upper  surface  of 
the  sinus  venosus.  Some  have  supposed  that  the  use  of 
these  fibres  is  to  commingle  the  blood  of  the  two  cavae, 
which  is  of  a  very  different  quality;   that  of  the  upper 
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Teasel  containing  the  fluid  poared  into  tke  cirealation  bj 
the  thoracic  duct. 

The  right ventriclt  has  two  openiogfi  into  it,  the  munedo" 
ventricular ,  and  an  opening  into  the  palmenaiy  artery. 

It  is  of  a  triangular  shape,  the  base  being  towards  the 
right  auricle,  the  apex  near,  but  .a  little  aboTe  :tbe  real  mpei 
of  the  heart ;  it  is  eeparated  from  the  left  ▼entricle  by  a 
thick  partition,  named  septum  cordis.  The  anriciilo- 
yentricular  opening  is  guarded  by  a  fold  of  the  lining 
membrane,  named  tricuspid  wdve^  from  presenting  three 
triangular  portions:;  of  these  one  is  anterior,  another 
posterior,  Uie  third  towards  the  left  side,  separating  this 
opening  from  that  of  the  pidmonary  artery ;  thia,  the 
largest  portion,  has  been  named  the  9tptum  of  lAeuiamd; 
at  the  attached  base  of  this  valve  a  ring  of  m  iendinoiis 
nature  is  observed  underneath  the  lining  membrane ;  this 
is  named  the  jpona  iendinea,  4md  enters  partly  into  the 
structure  of  the  tricuspid  valve,  gWing  strength  to  it.  A 
similar  tendtnouszone  exists  at  the  left  anrici^do-ventricolar 
opening.  These  tendinous  zones  are  the  most  fixed  points 
of  attachment  for  the  muscular  fibres  of  the  heart.  To  the 
edges  of  the  valve  little  tendinous  strings  are  attached, 
named  chordm  tendincR^  which,  at  their  other  extremity 
are  connected  with  projecting  muscular  bundles,  named 
carnce  eolumtuB^  At  the  upper  and  anterior  part,  and  to 
the  extreme  left,  is  the  opening  of  the  pulmonary  arteiy, 
towards  which  the  walls  become  smooth.  This  .part  ii 
named  part  plana,  and,  from  an  appearance-of  contracting 
towards  the  opening,  is  called  in/itndibulum. 

The  carnese'Columnae  may  be  divided  into  three  sets^  one 
attached  to  the  entire  length  of  the  wall  of  the  ventricle, 
another  attached  at  each  end,  with  tke  centre  free,  the  third 
attached  at  one  end  to  the  wail  of  the  carity,  the  other 
connected  with  the  chordse  tendinee,  and  these  last  are 
named  by  some  anatomists  musuli  papUliformt9, 

The  opening  of  the  pulmonary  artery  is  guarded  by  three 
semilunar  or  sigmoid  folds,  or  vdves,  each  of  wiiicb,  in  the 
centre  of  its  free  margin,  has  a  little  granular  body«  called 
corpus  sesamoideum,  or  corpuseulum  Jrantii, 

The  pulmonary  artery,  passing  upwards  and  backwards, 
nearly  2^  inches  within  the  pericardium,  divides  into  right 
and  left  branches*    The  rights  Which  is  the  largest,  passes 
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under  the  arch  of  the  aorta,  and  separates  into  three 
branches,  which  enter  and  ramify  in  the  longs.  The  left 
branch  crosses  oyer  the  descending  aorta,  and  divides 
into  two  branches,  which,  like  the  right,  divide  and  sub- 
dividcy  terminating  in  capillary  vessels,  which  reflected 
form  the  commencementof  the  four  pulmonary  veins. 

The  left  auricle,  situated  at  the  upper  and  back  part, 
like  the  right  one,  has  a  smooth  portion,  named  sinus 
arteriosus,  and  an  auricular  appendix  containing  musculi 
pectinati,  but  is  not  so  large  as  in  the  right  side.  There  are 
five  openings  into  it,  four  from  the  pulmonary  veins, 
entering  at  its  angles,  and  one  into  the  left  ventricle,  rather 
smaller  than  on  the  right  nde.  The  fossa  ovalis,  with  its 
annul  us,  may  be  perceived,  but  is  not  so  evident  as  in  the 
right  auricle. 

The  left  ventricle,  of  a  conical  form,  has  parietes  much 
thicker  than  the  right,  and  is  longer,  but  its  capacity  for 
blood  is  rather  smaller.  Its  extremity  forms  tlie  apex  of 
the  heart;  its  inner  wall  forms  the  greater  portion  of  the 
septum  ventriculorum.  It  has  an  opening  from  the  auricle, 
and  one  into  the  aorta.  The  auricular  opening  is 
surrounded  or  guarded  by  the  mitral  or  bicuspid  valve, 
which  is  strengthened  by  the  chorda  tendinea,  and 
these  are  attached  by  their  other  extremity  to  the  camea 
eoiumna. 

The  mitral  valve  consists  of  two  pieces,  of  which  the 
right  one  is  much  the  larger,  and  is  placed  between  the 
opening  from  the  auricle  and  that  into  the  aorta,  and  is 
more  deserving  the  name  of  septum  than  a  similar  portion 
of  the  tricuspid  valve  j  its  use  is  to  divide  the  two  currents 
of  blood.  At  the  upper  part  of  tlie  ventricle,  and  rather 
anterior  to  the  auricular  orifice,  is  the  opening  into  the 
aorta. 

The  aorta  and  pulmonary  artery  are  connected  to  the 
heart  in  a  similar  manner.  The  external  and  internal 
coats  are  continuous  with  those  of  the  heart,  but  the  middle 
elastic  coat  has  a  peculiar  arrangement.  It  is  found  to 
commence  by  a  defined  edge,  presenting  three  festoons,  by 
which  a  few  tendinous  fibres  connect  it  with  the  substance 
of  the  lieart.  At  these  openings,  tendinous  cones  are 
described  as  existing,  like  those  at  the  auriculo-ventricular 
openings,  but  are  much  weaker  and  less  visible.     At  the 
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eoiDHieDennent  of  the  aorlA  ikere  are  thiee  wiffwuiii  or 
semi/mmar  TftlTf*,  with  the  corpocm  tnamoidea,  at  in  tbe 
poliDODarj  arterj.  Daring  the  action  of  the  left  Ycntride 
thete  Tftlres  are  preved  back  into  three  amall  hollovi 
exifUDg  at  the  root  of  the  aorta  at  well  aa  of  the  polmonaiy 
arterr,  aod  called  thetinoies  of  TaltalTa. 

The  Mrncture  of  the  moacuUr  sabatance  of  the  heart  if 
▼err  peculiar,  and  that  of  the  Tcntridea  ia  mciat  deaerving 
of  attention.  The  Tentricles  appear  to  eonaial  of  tvo 
mnmrular  bags,  contained  within  a  third,  eommon  to  both. 

All  the  muscolar  fibres  take  their  origin  from  the  ten- 
din  cos  zone*,  which  maj  be  observed  between  the  jane- 
tion  of  the  auricles  and  Tentrides,  and  also  terminate  in 
them.  They  are  arrangMi  in  socrcaaiTe  layera,  but  the 
fibres  of  them  are  in  some  measure  blended  with  each 
other,  so  that  it  is  impossible  to  assign  to  them  any  definite 
namber. 

The  saperficial  fibres  common  to  both  Tentrieles  are 
oblique  and  currilinear,  proceeding  from  the  baae  towards 
the  apex  ;  those  on  the  anterior  surface  pasa  from  right 
to  lef^,  tho9e  on  the  posterior  inferior  sorfaee  in  an  oppo- 
site direction.  These  fibres  do  not  terminate  at  the  apex, 
but  are  matted  together,  and  reflected  back  towards  the 
ba^e  again.  Some  of  the  superficial  fibres  at  the  apex  of 
the  heart  are  curved  and  turned  inwards,  forming  reflected 
fibres,  wliich  constitute  the  fleshy  pillars  of  the  heart. 

The  proper  fibres  of  each  Tentnde  are  placed  between 
the  superficial  and  deep  fibres  of  the  common  mnscular 
coat,  in  the  form  of  a  cone,  and  resting  against  each  other, 
with  a  superior  large  opening,  Tis.,  aaricular  and  an  in- 
ferior small  one,  which  gires  passage  to  the  deep  fibres. 
They  proceed  from  the  tendinous  sone,  in  a  apiral  manner 
from  the  base  to  the  apex  and  back  again.  The  eommon 
reflected  deep  fibres  pass  in,  as  just  mentioned,  and  diverge 
in  a  radiating  manner,  and  are  distributed  in  three  modes : 
some  pass  to  the  opposite  wall  of  the  interior  of  the  ven- 
tricle, others  run  along  the  inside  of  the  same  wall,  and  a 
third  set  forms  the  camefle  columns.  The  moacular  fibres 
of  the  auricles  are  aUo  of  two  kinds,  proper  and  oomnon ; 
the  latter  run  in  a  transverse  direction  ;  the  proper  fibres 
are  thin,  and  take  their  origin  from  the  auriculo-ventzicolar 
zone,  and  also  return  to  it.    Some  of  them  nm  ofaliqiiely. 
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Cithers  perpendicularly,  and  are  more  deTeloped  on  the  left 
than  right  auricle. 

The  first  arteries  gi»en  off  from  the  aorta  are  the  right 
and  left  coronary,  for  the  supply  of  the  heart  itself.  These 
vessels  are  sent  off  before  the  pericardium  quits  the  aorta, 
and  receive  tbeir  blood  in  a  different  manner  from  all  other 
arteries  in  the  body,  far  the  blood  enters  them  by  r^ur- 
gitation,  and  flows  in  a  retrograde  direction. 

The  right  coronary  artery  pasHet  along  the  right  border 
of  the  pulmonary  artery,  then  transversely  in  tbe  groove 
between  the  right  auricle  and  right  ventricle,  to  the  under 
surface  of  the  heart,  as  far  as  the  septum,  where  it  divides 
into  two  bi'ancbes ;  one  runs  in  the  groove  between  the 
left  auricle  and  ventricle,  anastomosing  with  tbe  left  co- 
ronary, the  other  descends  between  tbe  two  ventricles  as 
far  as  tbe  apex  of  the  heart. 

Tbe  left  coronary  artery,  smaller  than  the  right,  comes 
off  from  the  aorta,  a  little  higher  up,  and  is  first  observed 
between  tbe  pulmonary  artery  and  left  auricle ;  when  it 
arrives  at  the  septum  ventriculoruro,  it  divides  into  two 
branches  ;  one  takes  a  transverBe  course  to  the  left,  running 
in  the  groove  between  the  left  auricle  and  ventricle,  anasto- 
mosing with  the  right  coronary  ;  the  other  rnns  down  on 
the  upper  surface  of  the  heart,  along  the  septum  of  the 
ventricles  as  far  as  the  apex.  From  these  vessels  minnte 
brnnches  pass  into  the  several  parts  of  tbe  heart,  and  supply 
the  roots  of  the  large  vessels. 

Tbe  arteries  from  the  arch  of  the  aorta  are— 

The  arleria  nnommata,  which  divides  into  light  cuotid 

and  right  lubcUvisn. 
The  Irfl  carotid. 
The  VV  t^elatian. 
Tbe  common  carotid  divides  Into  external  and  internal. 
The  branches  from  the  external  carotid  are — 
Jnirriorfy,    Saperior  thjroid. 
Lingual. 
Labial. 
Peileriorfy,  Muicnlar. 
Occipital. 
Poaterior  aorsL 

Jiceiuing,      PharjngeaL 
TrrmmaliHg,  TemporaL 

Iniernat  msxinsry. 

Tranivene  fsdaL 
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The  branches  of  the  internal  carotid  within  the  cnmiam 
are — 

Ophthalmic.  Middle  cerebrai. 

Anterior  eerebroL  Poeterior  eommumicmiimg» 

The  branchea  of  the  subdaTian  are — 

Vertebral, 
Internal  tnamnunyi 

{Inferior  thfrmd, 
jUeending  cervical 
Supra  tct^mlar. 
Poeterior  ectgndar. 
CertieaUtprqfunda. 
IntercoeiaHt  euperior. 

The  thoracic  aorta  girea  off — 

Bronchial  arteries^  to  nourish  the  langt, 

(Eeophageal. 

Intercottalt  to  the  pleura,  intercoital  muadet,  and  ipiac. 

THE  BBANCBES  OF  THE  ABDOMINAL  AOBTA. 

The  phrenic  arteries  arise  from  the  anterior  part  of  the 
aorta,  sometimes  by  a  single  trunk,  whilst  it  is  between 
the  crura  of  the  diaphragm.  They  spread  out  immediately 
after  their  origin  to  supply  the  diaphragm,  which  they 
pierce  in  many  places  to  inosculate  with  the  branches 
which  ramify  on  its  superior  surface.  They  frequently 
give  a  twig  to  the  suprarenal  capsules. 

The  cceliae  axis  arises  immediately  beneath  the  phrenic 
arteries.  It  is  a  short  thick  trunk,  about  half  an  inch  in 
length,  and  divides  into  three  branches — the  gastrie,  or 
eoranaria  ventriculi,  the  hepatic,  and  splenic. 

The  coronaria  ventrieuli^  the  smallest  of  the  three,  runs 
in  the  left  border  of  the  lesser  omentum  to  the  cardiae 
ori6ce  of  the  stomach,  which  it  supplies,  and  sends  a 
branch  to  run  along  the  lesser  curvature  from  left  to  right, 
and  anastomose  with  the  pyloric  arteries. 

The  hepatic  artery  runs  forwards  and  upwards  in  the 
lesser  omentum  to  the  liver,  previously  to  reaching  which 
it  gives  off  the  following  branches  : 

a.  The  tuperior  pyloric,  which  it  distributed  to  the  p^ttk  ex- 
tremity of  the  itomsch. 
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k.  The  fftutrf^duodenaUi  first  gives  oft  the  inferior  pyloric,  and 
then  divides  behind  the  pyloras  into  two  branches — the 
ga»tro>^iploiea  dextra,  which  runs  along  the  greater  cur- 
vature of  the  stomach  (in  the  omentum)  from  right  to  left, 
and  the  panereaiicO'duodenalkf  which  runs  round  the  head 
ef  the  pancreas,  bstweei^  it  and  the  duodenum »  giviug 
branches  ta  both» 

The  main  trank  of  the  hepatic  artery  dividea  into  two 
hranches,  which  are  distrihuted  to  the  right  and  left  lohes 
of  the  liver.  From  the  former  is  given  off  the  eysHe 
branch,  which  supplies  the  gall  bladder. 

The  splenie,  the  largest  artery  derived  from  the  coeliac 
axis,  runs  from  right  to  left  along  the  upper  and  posterior 
portion  of  the  pancreas,  and  terminates  in  several  large 
branches,  which  enter  the  spleen  at  its  hilum.  In  its 
course,  the  splenic  gives  off  several  small  branches  to  the 
pancreas,  called  pancreatine  parme,  as  well  as  one  larger, 
which,  piercing  the  pancreas,  runs  in  its  interior  from  left 
to  right,  called  the  pancreatiea  magna.  Just  before  its 
termination  it  gives  off  several  branches,  which  turn  back 
to  the  stomach.  One  of  these,  the  gastro-epiploica  sinistra, 
runs  along  the  greater  curvature  from  left  to  right ;  the 
remainder,  called  vasa-brevia,  run  to  the  great  cul-de-sac, 
on  which  they  are  distributed. 

About  an  inch  below  the  coeliac  axis  arises  the  superior 
wueenteric  artery,  the  largest  branch  from  the  aorta.  It 
passes  between  the  pancreas  and  duodenum  (the  former 
being  superior),  and  finally  divides  into  branches  in  the 
mesentery.  The  trunk  of  this  artery  forms  a  sort  of  arch 
(from  the  root  of  the  mesentery  to  the  right  iliac  fossa), 
the  convexity  of  which  is  directed  to  the  left  side.  From 
the  convexity  are  given  off  about  nineteen  branches,  called 
ramt  mesenteriei,  which  by  repeatedly  dividing  and  sub- 
dividing, enter  the  small  intestines  as  extremely  minute 
twigs..  From  the  concavity  of  the  arch  are  given  off  the 
three  following:  the  tVio-co/tc,  which  supplies  the  lower 
portion  of  ilium  and  caecum ;  the  colica  dextra,  which  sup- 
plies the  ascending ;  and  the  eolica  media^  which  supplies 
the  transverse  colon. 

From  the  aorta  on  either  side  of  the  superior  mesenteric, 
arise  the  capsular  or  suprarenal  arteries.  They  are  very 
small. 
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Immediately  beneath  these  last  ariae  the  emolgnit,  or 
renal  arteries.  Thefie  are  of  large  sixe,  and  are  remarkable 
from  their  being  given  off  at  right  angles  to  the  main  trunk. 
Tlie  right  is  a  little  longer  than  the  left. 

The  spermatic  arteries  arise  still  lower  down  from  a  more 
anterior  part  of  the  aorta,  sometimea  from  a  common 
trunk.  They  pass  downwards,  forwards,  and  oatwards 
along  the  psoas  muscles,  and  finally  join  the  rest  of  the 
spermatic  cord  to  pass  to  the  testicles.  They  are  the 
longest  arteries  in  the  body  withont  a  branch. 

The  inferior  mesenteric  artery  arisea  from  the  anterior 
part  of  the  sorta,  about  two  inches  before  its  termination. 
It  passes  downwards,  outwards,  and  to  the  left  aide,  and 
divides  in  tlie  left  iliac  fossa  into  its  three  terminating 
branches — the  coliea  sinistra,  which  aappliea  the  de- 
acenrJing  colon,  the  sigmoid  branch,  which  aupplies  the 
sigmoid  flexure,  and  the  superior  kamorrkaidal^  which 
goes  to  the  upper  part  of  the  rectum. 

The  lumbar,  five  in  number  on  each  side,  supply  the 
parieteit  of  the  abdomen  in  the  same  way  as  the  intercostal! 
do  those  of  the  chest. 

The  ahdominnl  aorta  terminates  by  dividing  into  the  two 
common  iliac  arteries,  and  giving  off  at  its  bifurcation  the 
arteria  nacra  media. 

The  sacra  media  artery  descends  perpendicularly  in  front 
of  the  sacrum,  aud  gives  branches  to  the  rectum,  aa  well  u 
some  which  pass  through  the  sacral  foramina,  and  others 
which  inosculate  with  the  lateral  sacral  arteries. 

The  common  iliac  artery  of  each  side  passes  outwards  and 
downwards,  to  divide  opposite  the  sacro-iliac  synchondrosis 
into  the  external  and  internal  iliac  arteries.  The  common 
iliac  gives  off  no  branches  in  its  course. 

The  external  iliac  artery  runs  downwards,  forwards,  and 
outwardM,  resting  slightly  upon  the  psoas  muscle  to  pass 
under  Pou part's  ligament,  where  it  becomes  femoral.  The 
only  branches  it  gives  off  are — 

a.  The  deep  epigaitric,  which  arises  from  the  external  ilisc  jolt 
before  it  passes  under  Poupart's  ligiment.  This  braadi 
runs  upwards  and  inwards,  at  first  between  the  peritoneum 
and  transversalis  fascia,  and  afterwards  within  the  sheath  of 
the  rectus,  to  terminate  by  inosculating  with  the  iatenisl 
mammary  artery. 
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k.  The  deep  eireumfiexM  UH,  This  artery  tiikes  its  coane  along 
the  crest  of  the  iliam  to  supply  the  parts  in  its  immediate 
neighbourhood,  running  partly  within  the  iliacus  internus, 
and  partly  between  the  internal  oblique  and  transversalis 
muscles. 

The  branches  of  the  internal  iliac  are,  in  the  female — 

Sacra  lateralit,  running  down  the  sides  of  the  sacrum. 

IHolumbalit,  distributed  to  the  muscles. 

Uterine^  to  the  uterus  and  its  appendsges. 

Middle  hdemorrhoidal,  to  the  middle  portion  of  the  rectum. 

Veeiealt  to  the  bladder. 

VagtHtUf  to  the  upper  part  of  the  yagina. 

Hjfpogaatrie^  this  is  the  remains  of  the  umbilical  artery  of  the  fcetos, 

and  forms  the  superior  vesical  artery. 
GhUealf  supplying  the  muscles. 

leehiatie,  supplying  the  neighbouring  muscles  and  the  sciatic  nenre. 
Obturator,  distributed  to  the  muscles  of  the  thigh  and  hip-joint. 
Pudie,  internal.      This  gives  off  the  following  branches,  whose 

function  is  known  by  their  name  i  the  external  hemorrhoidal ; 

the  superficial  and  transverse  perinseal  arteries,  in  both  sexes ; 

the  artery  of  the  bulb ;  the  artery  of  the  corpus  cavemosum ; 

and  the  arteria  dorsaHs  penis  in  the  male. 

The  same  arteries  exist  in  the  male,  excepting  the  uterine 
and  vaginal. 

The  principal  eadts  of  an  artery  are  three  in  number : 
an  external  or  fibro-cellukr  coat,  a  middle  fibrous  or  mus- 
cular coat,  which  is  thick,  yellow,  and  elastic.  By  means 
of  this  coat  the  arteries  remain  patulous  after  death.  The 
third,  or  inner  eoat,  is  thin  and  transparent,  resembling  a 
serous  membrane.  It  is  a  continuation  of  the  lining  mem- 
brane of  the  heart. 

The  coats  of  the  veins  are  the  same  in  number,  but  much 
thinner.  The  serous  coat  of  the  yeins  is,  however,  inter- 
nally thrown  into  folds  which  form  the  valves. 

The  coats  of  the  arteries  receive  their  vessels  (vasa 
vasorum)  from  the  neighbouring  arteries,  and  are  abun- 
dantly supplied  with  nerves  from  the  cerebral,  spinal,  and 
sympathetic  nerves. 

The  veins  in  general  accompany  the  arteries,  and  receive 
their  names  accordingly;  the  principal  exception  is  the 
vena  azygos. 

The  vena  azygos  commences  by  two  or  three  lumbar 
veins,  then  passes  through  the  diaphragm,  ascends  in  the 

25 
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chest  on  the  right  side  of  the  spine,  Teoemng  the  right 
intercostal,  hronchial,  and  oraophageal,  and  the  fbrt  or  six 
lower  left  intercostal  yeins ;  after  reeeinng  these  Tessels  it 
winds  round  the  right  hronchas,  and  ends  in  the  supericff 
▼ena  caya,  just  hefore  it  enters  the  pericardiunn. 

The  superior  left  intercostal  veins,  with  the  left  bronchial 
and  oesophageal,  form  the  superior  intercostal  vein  (Qoain), 
or  azygoB  minor  superior^  which  terminates  in  the  left  Ttna 
innominata,  or  crosses  over  the  spine  to  unite  with  the 
Tena  a^ygos. 

The  five  or  six  lower  left  intercostal  veins  genenJIj 
unite  into  one  vessel,  which  is  named  by  some  anatomisti 
azygos  minor  inferior.  It  generally  crosses  the  ^pine  to 
pass  into  the  vena  azygos. 

The  thoracic  duct  commences  at  the  third  lumbar  ver- 
tebra, by  an  enlarged  extremity,  termed  receptacalQm 
chyli;  it  passes  up  through  the  aortic  opening  of  tbe 
diaphragm,  between  the  aorta  and  vena  azygos ;  rather 
above  these  it  quits  the  mesial  line,  and  runs  up  behind 
the  aorta,  ascends  in  the  neck  as  high  as  the  sixth  cerricil 
vertebra,  curves  downwards,  and  terminates  in  the  angle 
formed  by  the  left  subclavian  and  internal  jugular  veins. 
It  receives  the  chyle  as  well  as  the  lymph  from  the  iaftfior 
extremities,  the  left  upper  extremity,  the  left  aide  of  tbe 
head  and  neck,  and  the  left  lung.  There  is  a  correspond- 
ing duct,  but  of  much  smaller  size,  on  the  right  side.  Tins 
receives  the  lymph  only  from  the  right  side  of  the  hetd 
and  neck,  the  right  lung,  the  right  upper  extremity,  and 
the  surface  of  the  liver.  It  is  called  the  duetiu  lympkatiem 
dexter,  or  thoracicus  minor, 

ABDOMEN. 

The  abdomen  is  separated  from  the  chest  by  the  ifi«- 
phragm,  which  is  a  broad  flat  expanded  muade,  the  krgcit 
of  the  body.  It  is  best  described  as  eonaisdag  of  tvo 
muscles  and  a  central  tendon.  The  large  musde  arisd 
from  the  ensiform  cartilage,  the  inside  of  the  cartilages  of 
the  six  lower  ribs,  and  the  true  and  false  ligamenta  arcuata; 
from  which  points  the  fibres  converge,  and  «re  inserted 
into  the  central  tendon. 
The  small  muscle  consists  of  the  cnm»  whidi  «riae«i 
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the  right  side  firom  the  fore  parts  of  the  bodies  of  the  foar 
upper  lumbar  vertebra,  and  on  the  left,  from  the  sides  of 
the  three  upper  lumbar  yertebra;  from  these  points  the 
fibres  ascend,  some  of  them  crossing  orer  and  decussating 
to  surround  the  oesophageal  opening,  but  all  are  ultimately 
inserted  into  the  central  tendon. 

The  cordiform  tendon,  as  its  name  implies,  is  somewhat 
heart-shaped  or  triangular,  and  is  stated  to  resemble  a 
trefoil  leaf.  Above  the  diaphragm  we  find  the  pleura  and 
pericardium,  below  it  the  peritoneum.  The  openings  in 
the  diaphragm  are  three  large  and  some  minor  ones.  The 
large  openings  are  for  the  vena  cava,  oesophagus,  and 
aorta. 

The  opening  of  the  vena  cava  is  quadrangular  in  form, 
roost  anterior,  and  to  the  right  side,  is  situated  in  the 
tendon  of  the  diaphragm,  passing  through  this  part  in 
order  that  the  column  of  blood  should  not  be  pressed  upon 
when  the  diaphragm  contracts.  Besides  the  vena  cava, 
we  find  passing  through  it  some  filaments  for  the  right 
phrenic  nerve,  which  go  to  the  surface  of  the  liver,  and 
which  best  explain  the  pain  felt  in  the  right  shoulder  in 
hepatitis. 

The  aortic  opening  most  posterior,  triangular,  and 
between  the  crura,  transmits  the  aorta,  vena  as^gos,  and 
thoracic  duct,  and  sometimes  one  of  the  splanchnic  nerves. 

The  anopkageal  opening  is  truly  muscular,  anterior  to 
the  aortic,  and  a  little  more  inclined  to  the  left.  It  trans- 
mits, in  addition  to  the  oesophagus,  the  right  and  left  par 
vagum,  and  an  ascending  branch  from  the  coronaria  ven- 
triculi  artery.  The  smaller  openings  are  for  the  internal 
mammary  arteries,  splanchnic  nerves,  and  the  superficial 
absorbents  of  the  liver. 

The  diaphragm  is  supplied  by  the  phrenic  nerves,  and 
with  phrenic  arteries  from  the  abdominal  aorta. 

Use  of  the  dutphragm.'-^ne  of  the  principal  agents  in 
inspiration ;  it  is  used  in  vomiting,  the  expulsion  of  the 
faeces,  foetus,  and  urine;  and  is  engaged  in  sighing, 
sneezing,  and  many  other  affections  of  the  respiratory 
apparatus. 

The  abdomen^  the  largest  cavity  in  the  body,  extends 
from  the  diaphragm  to  the  pelris,  which  form  its  tuperier 
and  inferior  boundaries.     It  is  bounded  unteriorly  susd 
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Utendly  bj  the  abdomiDal  mnackt  and  parietei,  and  pos- 
teriorly by  the  spine,  the  qaadntni  Imnbomiii,  and  ptoe 
muscles. 

The  coverings  of  the  abdomen  are,  the  cntide,  rcte 
mncosum,  cutis  vera,  adipose  tisaoe,  cellolar  tisaae  (hen 
named  fascia  superficialis),  the  mnsdet  with  their  tendmooi 
expansions,  facia  transversalis,  and  peritoneum. 

MUSCLES  OF  THE  ABDOMEN. 

The  abdominal  muscles  consist  of  five  pairs,  rix.,  obliqai 
extern i,  obliqui  intertii,  transversales,  recti,  and  pyrs- 
midales ;  the  last  are  sometimes  absent. 

OBLiaVUS   BZTBRNUS  «f/  DnCBNDBNS.      Ot.   By  flCShy  dipt  fiPM 

the  external  surfaoes  of  the  eight  or  nine  infisrior  rib»  at  a  Httk 
distance  from  their  cartilaget. 

Int.  Ensifonn  cartilage,  linea  aiha,  os  pabit,  Pooptrt't  ligsnot, 
into  the  anterior  superior  spinoas  process  of  the  ilium,  and  the  oms 
edge  of  anterior  halif  of  the  crista  ilii. 

OsLiauuB  INTBRNC78  vei  ABCBNDENt.  Or,  Fasoa  lambona. 
nearly  all  the  crista  ilii^and  the  external  third  or  fbnith  of  Ponpirt'k 
ligament. 

Iru.  Cartilages  of  six  inferior  ribs,  ensifonn  cartilage,  the  IhM 
alba,  also  by  the  conjoined  tendons  into  the  symphysis  and  upper  edge 
of  pubis,  and  into  the  linet  ileo-pectinea. 

Crkmahtkr.  This  musde,  deriving  part  of  its  origin  from  the  ia- 
temal  oblique,  is  here  described,  though  only  a  muscle  eleTatiog  the 
testicle.  Or.  Inner  surface  of  the  external  third^of  Poupan*s  ligasttnt, 
and  from  the  lower  edge  of  the  obliquus  intemus,  and  sometimes  6tw 
the  transversalis.    It  often  has  an  attachment  to  the  pubis. 

ffu.  Tunica  vaginalis  and  scrotum. 

TftANHVERSALia.  Or.  Fascia lumhomm,  internal  lip  ofthecriits 
ilii,  the  iliac  third  of  Ponpart's  ligament,  and  the  inner  tide  of  the 
cartilages  of  the  six  inferior  ribs. 

Jn*.  Along  with  the  posterior  lamina  of  obliquus  intemoa,  into  the 
ensifonn,  cartilage  whole  length  of  the  linea  alba,  and  the  sym^nii 
pubis. 

Rkctuh.     Or.  Upper  and  anterior  part  of  pubis. 
Ifu.  En&iform  cartilage,  the  costo-xiphoid  ligament,  and  the  m- 
tilages  of  the  sixth  and  seventh  ribs. 

Pyramidalis.     Or.  Broad  from  the  pubis. 

Int.  Linea  alba,  midway  to  umbilicos ;  it  is  sometimes  wanting. 

Anatomists  divide  the  abdomen,  externally,  by  transrene 
or  circular  lines,  into  three  regions :  first,  a  line  is  drawn 
round  the  body,  on  a  level  with  the  cartilage  of  the  ninth 
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rib,  and  formi  the  lower  boandary  of  the  epigutric  region ; 
another  line  is  drava  acrosa  on  a  level  with  the  crista  of 
each  ilium,  fanniug  a  limit  between  the  ombihcal  and 
bypogutric  regioni ;  a  perpendicular  line  may  then  be 
made  on  each  aide,  from  the  edge  of  the  eighth  rib,  to  in* 
tersect  the  centre  of  Poupart'a  ligament.  By  thia  arrange- 
ment, the  superior  sone,  or  epigastric  region,  la  sabdiTided 
into  the  right  and  left  hypochondrium  and  proper  epigaa- 
trium,  or  scrobiculus  cordis.  The  central  lone  ia  separated 
into  the  right  and  left  lumbar  and  proper  ambilical  region, 
and  the  lower  portion  is  pArtitioned  into  the  right  and  left 
iliac,  and  hypogastric  or  pubic  regiooe. 

The  abdomeu  contains  the  alimentary  canal  and  ita  ap- 
pendages, and  part  of  the  urinary,  and  a  portion  of  the 
genital  organs  during  pregnancy. 

The  alimentary  canal  in  the  abdomen  compriies  the 
ttomaeh,  the  *maU  and  large  intettine*. 

The  appendages  are  the  /tt>er,  with  the  gaU-bladder,  the 
Ipieen  and  panereai. 

The  urinary  organs  are  the  kidneyt,  the  ttreleri,  Kad 
part  of  the  bladder,  when  distended. 

The  genitnl  organs  io  the  abdomen  are  restricted  to  the 
female,  and  only  strictly  so  in  the  impregnated  state.  They 
are  the  tttervt.  Fallopian  lube»,  aud  ovariet. 

When  the  abdomen  is  opened  in  the  usnal  manner,  the 
parts  brought  into  riew  are  the  following :  a  small  portion 
of  the  anterior  and  inferior  part  of  the  bver,  the  fundua  of 
the  gall-bladder,  a  portion  of  the  stomach,  and  the  great 
omentum,  laterally,  portions  of  the  colon.  If  the  omen tnm 
be  raised,  the  small  intestines  and  transverse  colon  maybe 
seen,  and  part  of  the  bladder  if  it  be  distended. 

The  peritoneum  is  an  elastic  serous  membrane,  lining  the 
cavity  of  the  abdomen,  and  investing  the  varioas  riscera, 
giving  tliem  strength  and  support.  Its  reflexions  from  one 
viscus  to  another  form  duplicatures,  which  receive  different 
names,  according  to  their  aitustion.  The  reflexion  of  the 
peritoneum,  from  the  diaphragm  to  the  liver,  forms  the 
ligaments  of  the  liver;  thst  from  the  liver  to  the  stomach 
forms  the  lesser  omentum  ;  from  the  stomach  to  the  trans- 
verse colon  forms  the  great  omentum ;  the  portion  enclosing 
the  colon  forma  the  mesocolon  ;  that  which  eztenda  down 
and  over  the  small  inteatines  is  called  the  mesentery.  There 
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are,  besides  these,  the  ligaments  of  the  bladder,  ntemi, 
and  rectum,  and  idso  the  appendices  epiploicse,  which  art 
formed  by  it.  In  the  male  .the  peritooeum  is  a  perfectly 
shut  sac ;  but  in  the  female  there  is  an  openiDg  into  it  on 
each  side  from  the  Fallopian  tube,  the  only  instance  in  the 
body  in  which  a  mucous  and  serous  membrane  commnni- 
cate.  It  must  be  borne  in  mind  that  all  the  Tiacera  are 
external  to  the  peritoneum. 

Reflexions  of  the  Peritoneum^^^Tmdxkg  the  peritoneom 
upwards  from  the  abdominal  musdes,  it  lines  the  under 
surface  of  the  diaphragm,  passes  on  to  the  liver  (forming 
its  ligaments),  and  at  its  concave  parts  meets  a  layer 
coming  from  the  pillars  of  the  diaphragm  and  under  surface 
df  the  stomach.  The  two  layers  pass  forwards  to  the 
small  curvature  of  the  stomach,  forming  the  lesser  omentum, 
cover  the  stomacb,  meet  at  tbe  great  curvatures,  and  hang 
down  in  folds  over  the  intestines ;  they  then  ascend  and 
embrace  the  colon,  meet  again,  forming  the  mesocolon,«od 
again  separate.  The  lower  layer  passes  down,  is  reflected 
from  the  spine  to  the  small  intestines,  surrounds  them,  and 
returns  to  the  spine,  forming  the  mesentery,  then  descends 
laterally  over  the  kidneys,  part  of  the  rectum,  mounts  up 
tbwards  the  bladder  and  uterus,  and  ascends  upon  the  ab> 
dominal  parieties.  The  ascending  layer  of  the  mesocolon 
goes  over  the  pancreas,  duodenum,  and  crura  of  the 
diaphragm,  and  rises  to  meet  the  other  portion  at  the  under 
surface  of  the  liver. 

This  portion  of  the  peritoneum  lines  a  space,  called  the 
bag  of  the  omentum,  which  has  not  a  very  free  communi- 
cation with  the  rest  of  the  abdominal  cavity.  The  only 
opening  into  it,  is  behind  the  rounded  edge  of  the  lesser 
omentum,  which  contains  the  large  hepatic  vessels,  and  is 
by  some  called  61isson*s  capsule.  The  passage  is  named  tbe 
foramen  of  Winelow ;  and  its  boundaries  are  as  follow: 

Anteriorly ^  the  lesser  omentum  and  hepatic  vessels. 
Potteriorfyf  the  ascending  layer  of  the  transverse  mesocolon. 
Superiorly,  lobulus  caudatus  of  the  liver. 
Inferiorly,   the  superior  portion  of  the  duodenum. 

The  stomach  is  a  musculo-membranous  bag,  interposed 
between  the  oesophagus  and  duodenum.  It  is  situated  in 
the  left  hypochondrium,  under  the  left  false  ribs,  extends 
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across  the  epigastric  region,  and  terminates  on  reaching 
the  right  hypochondriiun. 

The  parts  in  relation  with  it  are : — 

Above  and  in/rtmt,        the  liver,  diaphragm,  and  ribs. 

Ijrferiorbft  the  colon  and  meftooolon. 

Posteriorly,  the  pancreas,  spleen,  and  left  supra-renal 

capsule. 
Ji  itt  right  extremity,  the  duodenum,  li?er,  and  gall-bladder. 

There  are  two  openings  into  it,  the  cardiac  or  cMopkm' 
peal,  and  pyloric.  The  former  is  most  posterior  and 
superior,  so  that  the  stomach  inclines  obhquely  forwards 
and  downwards. 

There  are  two  surfaces,  an  anterior  and  posterior,  in  the 
ordinary  state;  but  when  the  stomach  is  distended,  the 
anterior  becomes  superior,  and  the  posterior  inferior ;  the 
lesser  arch  is  carried  further  backwards,  and  the  greater 
more  forwards,  extending  even  into  the  umbilical  region. 
In  this  state  of  the  stomach,  its  right  extremity  is  in  close 
contact  with  the  gall-bladder. 

The  stomach  in  its  figure  resembles  a  curved  or  oblong 
cone ;  it  ia  largest  at  its  oesophageal  end ;  the  left  third 
beyond  the  oesophagus  is  called  the  cul-de-sac  of  the 
stomach,  which  in  the  child  scarcely  exists,  and  which 
afifords  an  explanation  why  they  yomit  with  so  much 
facility. 

The  pyloric  orifice  is  e?en  smaller  than  the  commence- 
ment of  the  duodenum.  It  is  so  situate  as  in  a  great 
measure  to  form  an  acute  angle  with  the  oesophagus* 

The  stomach  is  kept  in  its  situation  by  its  union  with 
the  oesophagus  and  duodenum,  by  the  lesser  and  greater 
omentum,  by  the  splenic  omentum,  and  by  the  peritoneum 
attaching  it  to  the  diaphragm. 

The  stomach  is  formed  of  three  coats,  tk  peritoneal,  mue- 
cular,  and  mucous,  connected  together  by  cellular  tissue. 

The  peritoneal  coat  is  external ;  it  is  a  continuation  of 
the  small  and  great  omentum,  smooth  and  shining,  attached 
by  its  rough  surface  to  the  muscular  coat.  It  does  not 
cover  the  stomach  directly  along  either  curvatare  where  the 
arteries  pass. 

The  muscular  coat  consists  of  three  series  of  fibres, 
longitudinal,  circular,  and  oblique. 
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fil.m*.,    /*  "*."'■*%  ^om  ibe  p»r  Tapnm.  with  umt 
fil-nMLi,  from  ttt  ';mp,tU:ic  «nd  phrenic. 
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Its  veins  pasa  chie6y  into  the  iplenic  vein,  tnd  it*  ab- 
aorbents  iDto  the  thoracic  duct. 

The  inteilinef  are  divided  into  small  aod  large.  The 
leagth  of  the  human  intestinal  canal  is  about  six  times 
greater  than  that  of  the  trunk ;  and  ia  still  longer  in  pro- 
portion in  gramioiTorous  animals. 

The  small  intestines  are  the  duodemun,  jejunum,  and 
tVivm.  In  length  they  fonn  about  two  thirds  of  the  intes- 
tinal canal. 

The  bkbII  intestines,  aa  also  the  large,  have  the  same 
coats  as  the  stomach,  but  with  some  exceptions,  in  rela- 
tion to  the  peritoneum.  These  coats  are  generaUy  stated 
to  be  three.  The  muscular  coat  consists  of  tvo  series  of 
fibres,  longitudinal  outside,  circular  inside.  The  mucous 
or  villous  coat,  which  ia  much  the  latest  in  the  small 
intestiues,  is  arranged  in  folds,  named  Tolvulseconniventes, 
to  afford  a  larger  surface  for  absorption,  and  to  cause  some 
retardation  in  the  passage  of  the  chyle.  This  coat  ia 
studded  with  mucous  follicles  ;  those  of  the  duodenum  are 
named  glandulee  Brunneri ;  those  in  the  jejunum  and 
ileum,  glsndiilee  aggregate  or  Peyeri  ;  besides  these  there 
exist  numerous  other  small  glanda  forming  the  solitary 
glands,  and  the  follicles  of  LieberkUhn. 

The  first  portion,  the  duodenum,  so  named  from  its 
length  being  equal  to  tJie  breadth  of  twelve  flngera,  i.  e„ 
from  eight  to  nine  inches,  commencea  at  the  pyloric  end  of 
the  stomach. 

It  is  rather  broader  than  the  other  small  intestinea,  and 
from  a  supposed  marvellous  distenaibility,  has  been  named 
ventrieulus  suecenluriatu*. 

It  is  also  imagined  that  it  is  less  covered  by  peritouemn, 
in  order  that  this  distension  may  be  more  easily  accom- 
plished. 

The  duodenum  first  inclines  upwards,  backwards,  and 
to  the  right,  and  having  arrived  near  the  neck  of  the  gall- 
bladder, it  bends  vertirally  downwards,  and  again  changes 
to  a  transverse  direction,  thus  forming  two  corves  or  angles. 
Hence  it  is  convex  to  the  right,  concave  internally  and  to 
the  left ;  snd  is  divided  into  three  portions. 

The^firet  portion  of  the  duodenum  is  in  immediate  re- 
lation with  the  liver  and  neck  of  the  gall-bladder,  poa- 
teriorly  with  the  hepatic  veasela  and  omentum,  ana  ia 
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tla:04t  iarroan«icd  by  pentoneain.       Its    lencAii 

two  inchin.     la  thiA  pjrtioa  Bniii2ii^r^«  gtwiA  aic 
DOfcerotM.     Th«j  are  small  netawm 
excreting  dacu 

The  •f««?oa</ portion,  perpendicalar, 

fn/nmi  €mi  MJttfrmfff.   th« 
&fili»d!,  Che 

ItUermmOy.  the 

Tbij  part  id  from  two  to  duee  indm  loaf^  ;  at  ^  lovff 
part  ot'  lU  po-ttehcr  nirface  is  the  opening  firam  tbetioetB 
commiioii  chuledochiu  and  pancreatic  duct;  it  is  ooiy 
covered  at.ienorIy  hj  pehtoneam. 

The  third  portion^  traiuTer^,  ia  coToed  antcnadiy  bf 
the  mesocolon. 

B^miviifd  tiArjtt,  Ht  the  penereai, 
Jnierwrtf,  hy  the  iMmtch^ 

Jmd  pottenoriif,  hj  ibe  vena  cava,  aona,  aad  crara  af  tke 


The  recnoDs  occupied  bj  the  daodenam  are  tbe  ridtt 
hypochorulniim,  the  right  lambar  tlightlj,  and  finallr,  die 
junction  of  the  proper  epigastric  and  umbilical  regiona. 

It  14  distinguished  from  the  jejanom  and  ilium  bj  beiu 
ahorar,  (j.ore  partially  cofered  bj  peritoneum,  confined  to 
its  pfjin'ujii,  and  by  baring  more  openings  into  it. 

The  f/ucftis  rommunU  ekoledockMM,  after  passing  some  vsf 
between  the  mu4cular  and  mncoos  coats,  opens  into  the 
duodenum,  near  the  junction  of  the  second  and  third 
ponioi.«,  and  sometimes  by  a  common  orifice  with  the 
pancreatic  duct.  It  occasionally  enters  as  bigb  np  as  the 
superior  cur^e  or  angle,  at  a  distance  of  tvo  or  three  inches 
from  tlie  pylorus.  The  arteries  of  the  dnodennm  are  firoa 
the  hepatic  and  superior  mesenteric.  In  this  intestine 
ch\lification  takes  place. 

The  re.Ht  of  the  small  intestines  consist  of  the  jejunnm 
and  ilium. 

The  upper  two  fifths  of  this  portion  of  the  intestines  are 
called  ^>;«//Mm,  and  the  lower  three  fifths  ilium. 

The  jejunum,  so  named  from  being  generaSj  found 
empty,  terminates  in  the  ilium,  and  closely  reaembics  it  in 
its  structure. 

The  distinctiFe  characters  of  they^'wiMfli  from  theiliom 
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are,  it«  coats  are  thicker,  it  u  of  a  redder  colour,  hu  more 
valvulce  conDiTeatei,  kud  consequently  a  greater  •urEsce  for 
absorption. 

Tlie  jejunum  nnd  ilium  occupy,  in  part,  the  umbilical 
region,  parts  of  the  lumbar,  iliac,  and  hypogastric  regions, 
and  it)  some  measure  rest  in  thepeltis  of  tbeadult.  They 
are  covered  anteriorly  by  the  great  omentum,  and  sur- 
rounded by  the  arch  of  the  colon. 

In  the  lower  part  of  the  ilium  there  is  a  large  number  of 
glands  or  follicles,  named  Peyer's  glands,  collected  into 
clusters,  hence  named  glandulce  nggregats ;  they  occupy 
the  convex  surface  of  the  intestine,  most  distant  from  the 
mesentery.  In  typhus  fever  and  phthisis  they  are  often 
found  inflamed  and  nicerated. 

The  jejuuum  aud  ilium  are  supplied  with  blood  by  the 
superior  mesenteric  artery. 

The  large  inteatiDes  commence  at  the  termination  of  the 
ilium  in  the  ri<:ht  iliac  fossa ;  they  are  the  etecum,  colon, 
and  reelum.  They  have  the  same  coats  as  the  small  in- 
testines ;  but  thinner.  Their  length  is  from  three  feet  and 
a  half  to  four  feet,  forming  about  a  fifth  of  the  intestinal 
tube. 

The  large  iutestines,  i.  e.,  the  cKcnm  and  colon,  are 
particularly  characterised  by  their  sacculated  appeanmce, 
occasioned  by  the  longitudinal  fibres  being  somewhat 
shortened  and  gathered  into  bands,  and  diSer  from  the 
small  intestines  in  being  wider,  shorter,  and  straighter,  and 
by  having  the  appendices  epiploicie  attached  to  them. 

The  eceeum,  or  capMl  eoU,  is  the  first  portion  ;  it  com- 
mences from  the  ihum,  and  is  situated  beneath  the  right 
kidney,  resting  in  the  right  iliac  fossa. 

It  is  bounded  in  front  by  the  abdominal  parietea  j 
behind,  by  the  iliacus  muscle  j  internally  has  the  ilium 
opening  into  it.  It  is  generally  covered  by  peritoneum  on 
its  anterior  sor&ce  only,  but  sometimes  is  surrounded  by 
it  like  the  colon  ;  and  may  then  be  said  to  be  attached  by 
a  meso-ceecum. 

At  the  junction  of  the  etecum  and  colon  with  the  ilium, 
the  lining  membrane,  with  circular  muscular  fibres,  forms 
folds,  called  ilio^aeat  and  ilio-eolie  valvea. 

These  valves  present  each  a  concai*  border,  looking  up- 
wards and  towards  the  tight.    The  ilio-colic  portion  is 
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horisontal ;  the  ilio-ceecal  nearly  perpendicular ;  they  are 
united  at  each  extremity,  and  if  either  of  them  be  preased 
against,  the  opening  between  them  becomes  almost  per- 
fectly closed. 

There  is  a  little  worm-like  appendage  attached  to  the 
csecam  at  its  under  and  back  part,  called  appendix  verm- 
/ormis;  it  is  rudimentary  of  a  mach  larger  part  developed 
in  animals. 

It  varies  in  length  from  one  to  six  inches,  and  is  ordi- 
narily of  the  size  of  a  goose-quill.  Its  precise  position 
is  very  uncertain,  although  it  more  frequently  projects  or 
hangs  down  over  the  border  of  the  pelvis.  Its  cavity  is 
small,  ending  in  a  cul-de-sac,  and  contains  a  little  mucus. 
Its  structure  is  like  that  of  the  large  intestines.  The  use 
of  this  body  is  unknown. 

The  colon  is  divided  into  four  portions :  the  ascendui^, 
the  tratuversCf  the  descending,  and  its  ngmoid  fiexure, 
which  terminates  in  the  rectum,  opposite  the  left  sacro-iliac 
synchondrosis. 

Little  folds  of  peritoneum,  containing  fat,  hang  down 
from  the  colon,  called  appendices  epiploic^. 

The  ascending  colon  passes  up  on  the  right  side, 
bounded — 

Infrtmtf  by  the  tbdominal  parietes. 

Behind^   by  the  quadratus  lumbonun  and  right  kidney. 

Move,     by  the  margin  of  the  li?er. 

The  transverse  colon  extends  from  the  right  to  the  left 
hypochondrium,  along  the  junction  of  the  epigastric,  with 
the  umbilical  region;  on  the  right  side  it  touches  the 
gall-bladder,  on  the  left  it  is  just  below  the  spleen ;  it  ii 
kept  in  its  place  by  the  transverse  mesocolon ;  thus,  above 
it»  we  find  the  liver,  which  is  sometimes  slightly  grooved 
for  it,  the  gall-bladder,  the  stomach,  and  lower  part  of  the 
spleen.  Below  the  transverse  colon  there  are  only  the 
small  intestines.  It  is  almost  entirely  covered  by  peri- 
toneum. 

The  left  lumbar,  or  descending  colon,  is  bounded  in  t 
very  similar  manner  to  the  right,  as  to  the  parietes  and 
small  intestines,  only  reversing  the  sides ;  its  calibre  it 
rather  less,  and  at  the  upper  part  it  is  deeper  seated.  It 
is  but  slightly  covered  by  peritoneum. 
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The  sigmoid  flexure  of  the  colon  is  situated  in  the  left 
iliac  fossa.  It  is  connected  by  a  rather  loose  fold  of  peri- 
toDeum,  which  allows  it  a  considerable  degree  of  motion, 
and,  from  its  curved  form,  is  supposed  to  be  intended  for 
a  partial  reservoir  of  fcecal  matter.  It  is  bounded  in  front 
by  the  abdominal  parietes ;  behind,  by  the  iliacus  muscle, 
on  which  it  rests ;  internally,  it  is  in  relation  with  the. 
small  intestines.  It  is  capable  of  considerable  distension, 
and  is  the  great  reservoir  of  the  faeces  in  most  persons. 

The  longitudinal  bands,  which  are  three  on  the  ascend- 
ing and  transverse  colon,  often  merge  into  two  in  the 
descending  and  sigmoid  portions,  and  the  sacculi  are 
frequently  less  developed. 

The  rectum  commences  at  the  sigmoid  flexure  of  the 
colon,  and  terminates  in  the  anus. 

Arising  from  the  left  side,  it  immediately  inclines  to  the 
mesial  line,  follows  the  curve  of  the  sacrum,  and  termi- 
nates at  about  an  inch  beyond  and  before  the  coccyx ;  from 
this  bone  it  turns  a  little  backwards,  and  is  thus  removed 
from  the  vagina  of  the  female  and  urethra  of  the  male. 

It  is.  cylindrical  in  shape,  and  not  sacculated  like  the 
colon,  in  consequence  of  the  longitudinal  fibres  being  dis- 
persed over  it  uniformly ;  it  is  narrowest  at  its  upper  part, 
and  becomes  gradually  dilated  till  it  arrives  near  the  anus, 
just  above  which  the  dilatation  is  considerable,  like  a  large 
reservoir,  which  sometimes  is  enormously  distended  with 
feeces. 

Boundaries  and  relations. — Behind  it,  first,  there  is  the 
sacro-iliac  symphysis,  then  the  curvature  of  the  sacrum 
and  coccyx ;  superiorly,  it  is  attached  to  the  sacrum  by  a 
fold  of  peritoneum,  named  mesorectum,  and  is  separated 
from  the  symphysis  and  sacrum  by  the  pyriformis  muscle, 
the  sacral  plexus,  and  hypogastric  vessels.  In  the  portion 
beyond  the  coccyx,  the  levator  and  sphincter  ani  form  a 
kind  of  floor  for  it. 

In  front,  the  rectum  is  free  at  its  upper  part,  but  ad- 
herent in  the  lower  portion;  and,  as  its  relations  vary 
with  the  sex,  they  must  be  spoken  of  separately. 

In  the  male  the  upper  part  looks  towards  the  posterior 
wall  of  the  bladder,  from  which  it  is  separated  by  some 
convolutions  of  the  small  intestines ;  at  its  adherent  por- 
tion, lower  down,  it  is  in  relation  with  the  bas-fond,  or 
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lower  fundus  of  the  bladder,  where  the  trigone  is  situated, 
and  which  thus  rests  upon  the  rectum.  The  peritonettm 
sometimes  descends  so  as  to  cover  this  part,  and  may  e?en 
extend  as  far  as  the  prostate  gland,  forming  a  cul-de^sae 
lower  than  usual ;  further  down  the  rectum  ia  in  dose 
contact  with  the  prostate  gland,  and  still  further  has 
some  relation  to  the  urethra,  but  is  separated  from  it  by 
a  triangular  space,  the  base  of  which  is  forwards  and 
downwards,  the  apex  upwards  and  backwards. 

In  the  female,  the  free  portion  of  the  rectum  is  in  ap- 
position with  the  broad  ligament.  Fallopian  tube,  and 
ovary  of  the  left  side,  the  uterus,  and  the  vagina.  Between 
these  parts  and  the  rectum  there  is  a  cul-de-sac  of  peri- 
toneum, as  in  the  male  between  the  rectum  and  bladder ; 
in  this  part,  when  the  rectum  and  uterus  are  comparatively 
empty,  there  are  some  convolutions  of  the  small  intestines. 
In  the  lower  part,  the  rectum  is  in  immediate  connexion 
with  the  vagina,  to  which  it  is  very  adherent ;  but  as  it 
descends  still  lower  it  quits  the  vagina  as  it  turns  baek- 
'  wards,  and  leaves  a  perineal  triangular  space,  analogous 
to  that  in  the  male.  On  its  sides,  the  free  part  of  the 
rectum  has  convolutions  of  the  small  intestines,  but  lower 
down  a  large  quantity  of  loose  ceUular  tissue  containing  a 
considerable  quantity  of  fat. 

The  inside  of  the  rectum  presents  a  number  of  longitu* 
dinal  folds,  like  those  of  the  oesophagus ;  and  these  are 
intersected  by  a  few  semicircular  ones.  The  longitudinal 
folds  have  been  named  the  pillars  of  the  rectum. 

The  caecum  and  part  of  the  colon  are  supplied  with 
blood  from  the  superior  mesenteric  artery ;  the  rest  of  the 
colon  and  upper  part  of  the  rectum,  from  the  inferior 
mesenteric ;  the  rest  of  the  rectum  receives  blood  from  the 
internal  iliac  and  internal  pudic  artery.  The  rectum  is 
one  of  the  most  vascular  parts  of  the  intestinal  canal. 

The  veins  of  the  intestines  terminate  in  the  vena  porta. 

The  nerves  are  supplied  chiefly  fW>m  the  ffreai  sympa- 
thetic. 

The  rectum  alone  is  supplied  with  nerves,  both  from  the 
ganglionic  and  cerebro-spinal  system.  This  is  necessi- 
tated by  the  functions  of  this  intestine,  which  is  partly 
under  the  influence  of  the  will,  and  partly  independent 
of  it. 
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The  liner  is  a  coDglomerate  gIsDd,  the  largest  of  the 
body,  from  three  to  toai  pounds  in  weight ;  it  i»  situated 
in  the  right  hjpochondrium,  epigastrium,  and  part  of  the 
left  h^pochondrium.  It  is  superiorly  and  aateriorly  con- 
vex, iuferiorly  and  posteriorly  concave.  Its  right  margin 
i(  rounded,  whilst  its  left  comes  to  a  point.  It  is  divided, 
for  the  s&ke  of  deacription,  into  a  right  and  left  lobe ; 
OD  the  under  sarface  of  the  right  or  large  lobe  anato- 
mists describe  three  diriiiona  or  lobes,  with  the  namea 
lobulu*  Spigtlii,  tobului  caudatut,  and  lobultu  quadratua. 
The  latter  is  the  quadrangular  portion,  bouuaed  by  the 
gall-bladder  to  the  right,  the  transverse  fissure  behind, 
fossa  umbilicalis  to  the  left,  and  acute  margin  of  the  liver 
in  front  and  below.  The  lobulus  Sptgelii  ii  behind  the 
transTene  fissure,  between  the  vena  cava  inferior,  and 
fossa  ductus  venosi. 

The  Ikfr  is  kept  in  its  place  by  five  ligaments,  which 
are  named  the  broad,  the  round,  the  right  and  lefl  lateral, 
and  the  coronary  ligament. 

These  ligaments  are  farmed  by  the  peritoneum,  except- 
ing the  round  li^ment,  which  conaists  of  the  remains  of 
the  umbilical  vein. 

The  liver  has  two  coats,  the  peritoneal  and  tunica  pro- 
pria, of  cellulo- fibrous  structure,  which  also  snrrounds  the 
difiereut  vessels,  and  accompanies  them  to  their  minutest 
ramifications,  thus  forming  the  real  capsule  of  Oiiaaon  of 
Mr.  Kieman.  There  are  five  fissures,  or  depressions  of 
the  liver,  viz.,  the  great  or  longitudinal /inure,  which  may 
be  divided  into  two  parts— the  anterior  half,  named  ,^iMa 
ttmbiliealit,  giving  lodgment  to  part  of  the  round  ligament 
in  the  adult,  and  to  the  umbilical  vein  in  the  foetus  ;  the 
posterior  half,  named /o«a  duetHavenoti,  from  its  functioD 
during  fcetal  life;  the  ibrare  for  the  vena  porta,  named 
sulcus  tranaversuB,  or  sinus  venee  portarum,  through  which 
pass  the  great  vessels,  nerves,  biliary  ducts,  and  abaorb- 
enti ;  that  for  the  vtna  cava,  and  the  depreasion  for  the 
gall-bladder. 

There  are  also  several  de])ressii>nB  of  the  liver  mentioned, 
but  they  are  generally  very  indistinct ;  there  is  one  for  the 
stomach,  one  for  the  colon,  and  one  for  the  right  kidney, 
and  a  groove  for  the  (esophagns. 
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Tli«  liv«r  may  be  considered  as  a  collection  of  little 
liyers,  or  acini,  now  designated  lobules  by  Mr.  ELieman, 
which  are  composed  of  rami/ieaiions  of  blood-veeseU,  alh 
sorbenis,  biliary  ducUy  and  nerves^  connected  together  by 
celhilar  substance. 

The  minute  structure  of  the  liver  has  been  investigated 
by  Mr.  Kiernan,  one  of  the  most  skilful  anatomists  of  the 
present  age.  The  results  of  his  observations  have  the 
following  purport :  * 

He  first  commences  by  stating  that  the  liver  has  three 
surfaces,  viz.,  the  commonly  received  surface,  the  portal 
surface,  and  the  hepatico-venous ;  the  two  latter  are  such 
as  would  be  exposed  by  mechanically  separating  the  lo- 
bules of  the  liver  from  the  branches  of  these  vessels. 

The  ramifications  of  the  venee  hepaticse  resemble  a  tree 
with  its  branches,  upon  which  the  lobules  are  placed. 

The  lobules  have  somewhat  an  hexanguUr  form,  con- 
nected together  by  a  delicate  cellular  tissue,  but  present- 
ing between  each  other  interlobular  spaces,  which  lodge 
the  interlobular  veins. 

The  interlobular  veins  are  the  minute  ramifications  of 
the  vena  portae,  after  it  has  received  the  small  branches  of 
the  hepatic  artery.  These  interlobular  veins  send  into 
each  lobule,  from  its  circumference  to  its  centre,  minute 
branches,  which  conjointly  form  the  lobular  venous  plex- 
uses ;  these  minute  branches  terminate  in  biliary  pores, 
and  in  reflected  minute  vessels,  which  unite  in  the  centre 
of  the  lobule,  and  are  named  intralobular  veins.  These 
intralobular  veins  pass  into  the  sublobular  veins,  which 
are  the  primary  rootlets  of  the  vense  cavee  hepaticee.  The 
hepatic  artery,  after  entering  the  portal  canals,  divides  into 
branches,  which  are  supposed  to  nourish  the  lirer,  and 
subsequently  are  lost  to  view  by  passing  into  the  branches 
of  the  vena  porta,  and  thus  forming  a  single  ramifying 
vessel. 

The  biliary  tubes,  commencing  in  each  lobule,  emerge 
at  the  circumference,  run  in  the  interlobular  spaces,  and, 
by  uniting  together  in  the  portal  canals,  form,  ultimately, 
the  hepatic  duct. 

Thus  it  will  be  seen  that  the  blood  for  the  nutrition  of 
the  liver  is  brought  by  the  hepatic  artery,  whilst  that  for 
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the  special  function  is  brought  by  the  portal  vein.  The 
blood  being  returned  into  the  system  by  the  hepatic  veins, 
whilst  the  bile  is  carried  off  by  the  hepatic  ducts. 

It  would  appear,  however,  by  the  blood  of  the  hepatic 
artery  being  passed  through  the  portal  circulation  of  the 
liver  before  entering  the  venae  cavse  hepaticee,  that  some 
bile  occasionally  may  be  secreted  from  that  source,  and 
such  has  sometimes  been  found  to  be  the  case,  for,  in  a 
few  rare  instances,  the  portal  vein  has  been  found  entirely 
obstructed,  whilst  the  secretion  of  bile  has  proceed^ 
almost  as  usual. 

The  portal  vein  has  by  some  been  considered  as  forming 
a  sort  of  third  vascular  system,  for  in  it  the  venous  blood 
collected  from  the  intestinal  canal  is  gathered  into  a  large 
trunk,  which  passes  into  the  transverse  fissure  of  the  liver 
to  divide  as  previously  mentioned.  It  b  not  clearly  known 
how  the  portal  blood  has  sufficient  impetus  to  go  tlirougfa 
this  additional  circulation  (for  the  portal  vein  has  no 
valves).  But  by  some  the  vis  a  tergo  of  the  venous  blood 
has  been  thought  sufficient,  whilst  others  have  made  the 
spleen  the  organ  for  its  propulsion ;  a  third  party  have 
considered  that  the  portal  vein  has  propulsive  powers, 
though  they  have  not  adduced  sufficient  proof  to  support 
such  an  hypothesis. 

The  vena  portse  is  formed  by  the  junction  of  the  superior 
mesenteric  vein,  with  the  splenic  vein,  and  branches  from 
the  stomach,  pancreas,  and  gall-bladder,  and  inferior 
mesenteric.  It  carries  blood  of  a  very  dark  colour,  and  is 
unlike  all  other  vessels  of  the  body ;  for  it  commences,  like 
a  vein,  by  small  branches,  which  converge  to  form  a  large 
trunk,  behind  the  pancreas,  and  this  entering  the  liver, 
resembles  an  artery  in  its  mode  of  division  and  ramifications, 
and  functions. 

The  excretory  ducts  of  the  liver,  tubuli  hUiarii,  arise 
from  the  acini  or  lobules,  and  ultimately  join  to  form  the 
hepatic  duct,  which  unites  with  the  cystic  duet,  to  form 
the  ductus  communis  choledochus. 

The  nerves  of  the  liver  are  derived  from  the  hepatic 
plexus  of  the  sympathetic,  and  partly  from  the  pneumo- 
gastric  and  phrenic  nerves. 

The  gall-bladder  is  on  the  concave  surface  of  the  right 
lobe.     It  consists  of  a  fundus,  body,  and  cervix.     It  has 
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three  coaU,  a  partial,  external,  or  peritoneal,  a  middle  one, 
fibroof,  and  a  mucous  coat.  A  dact  proceeda  from  the 
cerrix,  called  ductus  cysticus,  which  joins  the  hepatic  dact» 
and  forms  the  ductus  communis  choledochms.  This  dact  is 
aboat  two  inches  and  a  half  in  length,  and  terminates  in 
the  duodenum. 

The  lining  coat  of  the  gall-bladder  has  a  retieolated 
honeycomb  appearance,  but  does  not  possess  any  follidea 
for  the  purpose  of  secretion.  It  is  oseful  as  a  reserroir  of 
the  bile,  and  may  possibly  absorb  some  of  the  thinner 
parts  of  this  fluid. 

The  cystic  duct  presents  internally  a  number  of  folds, 
which  are  generally  circular ;  sometimes  they  run  perpen- 
dicularly, or  in  a  spiral  direction.  Their  free  edge  is 
concave.  They  are  not  su£Scient  to  arrest  the  passage  of 
fluid  either  way. 

Its  yessels  and  nerres  are  derived  from  the  same  as 
those  of  the  liver. 

The  pancreas  is  a  long,  flattened,  glandular  body,  plaeed 
in  the  back  part  of  the  epigastric  region,  behind  the 
stomach,  and  in  front  of  the  spine.  Its  greater  extremity, 
named  the  head,  is  connected  by  cellular  substance  with 
the  duodenum ;  its  lesser,  called  the  tail,  with  the  spleen. 
It  has  the  stomach  and  small  omentum  in  front,  and  b 
opposite  the  first  lumbar  vertebra.  The  parts  found 
posterior  to  it  are,  the  splenic  and  superior  mesenteric 
vein,  the  trunk  of  the  vena  portae,  the  superior  mesenteric 
artery  and  accompanying  nerves,  the  vena  cava,  the  aorts, 
and  pillars  of  the  diaphragm ;  towards  the  left  side  it  is  in 
immediate  relation  with  the  renal  vessels,  the  left  kidney, 
and  its  capsule.  Its  upper  margin  is  grooved  by  the 
splenic  artery,  and  is  contiguous  to  the  first  portion  of  the 
duodenum,  the  lobulus  Spigelii,  and  coeliac  axis ;  its  lower 
border,  thinner,  rests  against  the  duodenum  and  superior 
mesenteric  artery ;  its  head  rests  against  the  concavity  of 
the  duodenum,  and  touches  the  ductus  communis  chole- 
dochus ;  the  left  extremity  rests  against  the  spleen.  Pro- 
jecting from  the  head  of  the  pancreas  is  sometimes  seen  a 
small  depending  portion  of  similar  structure,  which  (when 
it  exists)  is  called  the  lesser  pancreas. 

It  resembles  the  salivary  glands  in  structure,  and  is 
nearly  identical  in  the  fiuid  it  secretes ;   hence  it  la  often 
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enumerated  amongst  the  salivary  glands.  It  has  no  distinct 
capsule,  hut  a  deUcate  cellular  tissue  unites  the  yarious 
lobules  together.  Each  lobule  emits  a  duct  which  passes 
directly  into  the  large  duct,  running  the  whole  length  of 
the  pancreas,  from  left  to  right.  The  pancreatic  duct 
pours  its  fluid  into  the  ductus  choledochus,  just  before  it 
opens  into  the  duodenum ;  sometimes  there  is  a  second 
duct,  which  perforates  the  duodenum  separately. 

The  arteries  of  the  pancreas  are  branches  from  the 
hepatic,  splenic,  and  superior  mesenteric.  Its  veins  go  to* 
the  vena  portce,  and  its  nerves  are  from  the  great  solar 
plexus. 

The  ipleen  is  a  soft  oblong  body,  of  a  purplish  colour^ 
situated  in  the  left  hypoehondrinm,  between  the  large  ex- 
tremity of  the  stomach  and  the  false  ribs ;  its  lower  part 
is  behind  the  colon,  and  rests  upon  the  upper  end  of  the- 
left  kidney ;  it  is  externally  convex,  internally  concave,  and 
is  covered  by  peritoneum  and  its  tunica  propria. 

The  internal  structure  of  the  spleen  i»  much  disputed  ; 
some  contend  that  the  splenic  artery  terminates  in  very 
small  branches,  which  are  coiled  up  like  the  shell  of  a  snail, 
and  which  admit  of  considerable  distension  ;  these  have 
been  named  helicine  arteries.  This  organ  seems  to  be 
largely  composed  of  cells,  which  communicate  freely  with 
the  veins,  as  may  be  seen  by  injections,  but  less  freely  with 
the  arteries;  they  seem  to  be  an  interposed  structure, 
between  the  two  vessels ;  they  are  elastic,  and  at  times  are 
liable  to  enormous  distension,  as  in  agues.  A  quantity  of 
dark  fluid  is  obtained  from  the  spleen  by  pressure ;  this 
may  be  washed  away  by  water,  but  does  not  seem  to  be  of 
the  nature  of  a  secretion,  for  it  has  no  excretory  duct.  It 
varies  in  size,  at  different  periods  of  life ;  it  is  smallest  in 
the  infant,  and  becomes  gradually  larger  as  age  advances, 
but  in  old  age  is  found  very  much  reduced  in  size. 

Mr.  Gray,  in  his  recent  admirable  work  ou  anatomy, 
describes  the  spleen  as  containing  within  it  numerous 
small  bodies  which  he  names  splenic  or  Malpighian  cor- 
puscles; he  describes  them  as  semi-opaque  bodies,  of 
gelatinous  consistence,  disseminated  through  its  substance ; 
more  distinct  in  early  than  adult  life  or  old  age,  they  are 
ovoid  or  spherical,  are  appended  to  the  sheath  of  the  small 
arteries,  each  consisting  of  a  membranous  capsule,  com- 
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poied  of  ptle  fibres  interUcing  in  all  direetioiM.  IJpoi 
them  Are  distiibated  minute  nmifieationB  of  the  mrteriet 
and  ikin  capillaries,  with  dilated  corameDcenents  of  feiaa. 
For  a  miDiite  deacription  the  reader  ia  adfiaed  to  fcfer  ta 
Gtaj'a  'Anatomy/  p.  628. 

Ita  artery,  called  the  splenic^  ariaea  frona  the  oaeluw.  Ila 
▼eina  aasist  in  forming  the  Tena  ports ;  it  receiTea  oerfea 
from  the  great  aolar  plexaa. 

The  JndneyM  are  two  oyal  glandalar  bodieai,  smooth  oa 
their  snrfiice,  but  lobulated  in  the  foetoa  daring  the  eariy 
months,  placed  behind  the  peritoneum  on  eaeh  aide  of  the 
apine,  resting  upon  the  diaphragm  and  quadrmti  lumborvm 
muaclea,  opposite  the  two  last  doraal  and  two  aaperior 
lumbar  vertebrae.  The  right  ia  a  little  the  lower,  in  coa* 
aequence  of  tiie  situation  of  the  li?er.  They  ore  oboot 
four  inclies  in  length  and  two  in  breadth  ;  they  have  two 
aurfacea,  an  anterior  one  conyex,  a  poaterior  one  flattened; 
they  have  two  extremities,  of  which  the  aaperior  ia  the 
largest  and  nearest  the  spine ;  a  convexity  externally,  and 
a  concavity  internally. 

The  boundaries  of  the  right  kidney  are,  aoperiorly,  the 
renal  capsule  and  liver;  inferiorly,  the  caecum,  but  ocajrcely 
ever  dcAcends  so  low  ;  anteriorly,  the  aacending  colon  and 
duodenum ;  posteriorly,  the  diaphragm  and  quadratoa 
lumborum ;  externally,  the  diaphragm  and  abdominal 
parietes  ;  internally,  the  crura  of  the  diaphragm,  the  paoaa 
muscle,  large  vessels  of  the  kidney,  with  the  vena  cava  and 
spine. 

The  boundaries  of  tlie  left  kidney  are,  aoperiorly^  the 
spleen  ;  externally  and  posteriorly,  as  on  the  opposite 
aide;  anteriorly,  the  deacending  colon;  and  internally, 
itA  vesseU,  Uie  crura  of  the  diaphragm,  paoas,  aorta,  and 
apine. 

The  kidneys  have  a  proper  coat,  of  a  fibrous  or  cellular 
nature,  and  an  anterior  covering  only  of  peritoneum ; 
they  are  generally  imbedded  in  a  quantity  of  leX  and  loose 
cellular  tiasue. 

They  are  composed  of  two  substances  :  the  outer  por- 
tion, called  cortical  or  granular;  the  inner  one,  tubular  or 
fnedullary. 

The  cortical  substance  is  about  two  lines  in  thickness u 
a  general  rule ;    but  it  aends  considerable  prolongationa 
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into  the  BubBtance  of  the  tubular  port,  which  p«u  between 
its  cones.  Ita  colour  ia  nddith,  sod  ita  itructure  some- 
vbat  soft.  It  is  compoied  of  sd  immcnte  number  of  Bmall 
tuben,  called  tabuli  unoiferi,  in  connexion  with  which 
may  be  seen  ntnnerouB  extremeTy  minute  gmnurar  boi£ec, 
called  Malpiffhian  eorputelet.  Each  of  these  latter  is  focnied 
by  a  tuft  of  capillary  arteriea  arranged  ina  slight  ditatatioD 
of  a  tubiUut  urini/enu,  which  forms  a  capsule  for  it. 


renoaH  ptnuses,   which  unite  to  form  branchei  of  tbe 
emulgent  or  renal  Tein. 

It  would  appear  then  that  the  tobuli  nriniferi  aad  the 
Matpighian  corpuscles  form  two  distinct  syBtema,  through 
both  of  which  the  blood  passes  in  ita  passage  from  the 
arteries  to  theTeina,  the  latter  being  the  first  throngh  which 
it  goes.  It  has  been  suggested  by  Mr.  Bowman  that  it  ia 
by  the  Matpighian  corpuscles  and  tufts  that  the  aqiieona 
portion  of  the  urine  is  secreted,  whilst  it  ia  by  the  tubuG 
oriniferi  and  the  Tenoua  plexuses  imrnecTiately  sorronndiDg 
them,  that  the  area,  uric  acid,  and  the  more  saline  porttona 
are  separated. 

The  medullary  or  tubular  part  consists  of  the  cootinna- 
tiona  of  the  tuhuli  uriniferi,  which  are  arranged  in  atnight 
lines  and  in  conical  bundles,  the  base  of  which  fsces  exter- 
nally the  apex  towards  the  pelvis  of  the  kidney.  These 
cones  are  about  ten  or  twelre  in  nnmber ;  their  apex  is 
called  the  mamella  or  papilla,  which  ia  surroundea  by  a 
membranous  tube,  called  calyx.  These  caficet,  by  uniting 
form  three  or  four  large  tubes,  named  ii\fundi&ula,  which 
open  or  dilate  into  the  Urge  fissnre  of  the  kidney,  called 
pelrit.  The  pelris  of  the  kidney,  in  respect  to  the  artery 
and  vein,  is  Vehtnd  and  belov.  The  emulgent  Tein  ia 
anterior,  and  the  renal  artery  between  them. 

The  kidneys  are  supplied  with  blood  by  the  renal 
arteries,  which  diride  into  Stc  or  uz  branches  before 
entering  into  their  substance.  These  brsnches  poaa  be- 
tween the  mediiUsry  cones,  and  terminate  in  capillary 
ramificationa  around  the  commencement  of  the  urinary 
tubes. 
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The  right  renal  artery  U  the  longest,  haTing  to  ptn 
behind  the  vena  cava  to  its  distribution. 

The  renal  veins,  also  called  emnlgent,  empt  j  their  con- 
tents into  the  inferior  vena  cava ;  the  left  one  is  longest, 
having  to  cross  over  the  aorta.  It  generally  receiTes  the 
left  spermatic  vein. 

The  nerves  are  principally  from  the  renal  plezna  of  the 
sympathetic,  and  a  few  from  the  solar  plexus. 

The  lymphatics  are  numerous,  and  pass  into  the  thoracic 
duct. 

The  supra-renal  capsules  are  flattened  bodies,  resting  on 
the  upper  extremity  of  each  kidney.  They  are  convex 
above  and  concave  below ;  yellowish  on  the  outside, 
browner  inside,  and  generally  have  a  cavity  containing 
a  deep  brown  or  black  fluid.  They  are  large  in  the  fcetos, 
and  until  the  third  month  of  foetal  life  exceed  the  kidney 
in  size,  but  are  diminished  at  birth,  and  gradually  de- 
crease in  size  with  age. 

They  have  sometimes  an  artery  direct  from  the  aorta ; 
their  veins  terminate  in  the  vena  cava  on  the  right,  and  in 
the  emulgent  vein  of  the  left  side.  The  use  of  them  ia  not 
known. 

The  ureters,  continuous  tubes  from  the  pelvis  of  the 
kidney,  are  about  eighteen  inches  in  length.  They  descend 
behind  the  peritoneum,  over  the  psose  muscles  and  large 
iliac  vessels,  enter  the  pelvis,  and  perforate  the  coats  of  the 
bladder,  along  which  they  run  for  about  an  inch,  and  ter- 
minate in  the  bladder,  about  an  inch  from  its  cervix, 
forming  the  posterior  angles  of  the  triponum  venae. 

They  are  of  about  the  size  of  a  goose-quill;  have  two 
coats,  the  outer  one  flbrous,  and  the  inner  a  thin  lining 
mucous  coat ;  the  narrowest  part  is  between  the  coats  of 
the  bladder. 

In  the  male,  they  are  crossed  at  their  upper  part  by  the 
spermatic  vessels;  lower  down  they  are  crossed  by  the  vas 
deferens.  The  latter  hooks  round  the  ureter,  to  reach  the 
vesicula  seminalis  of  its  corresponding  side. 

In  the  female,  they  are  crossed  by  the  spermatic  vessels, 
the  Fallopian  tubes,  and  broad  ligaments ;  they  run  along 
the  sides  of  the  vagina,  and  when  in  the  coats  of  the 
bladder  are  in  close  relation  with  the  neck  of  the  nterof . 
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The  male  pehis  contaioR  th«  bladder,  prottaie  gland, 
vetieula  teminalet,  eata  deferential  and  the  reetvm. 

In  the  female  pehii  are  the  bladder,  the  utervt,  with 
ita  append  age  a,  and  the  rectum. 

The  vrinary  bladder  ia  a  mnaculo-intttbnnoiia  bag, 
aitaated  in  the  fore  part  of  the  pelvia  behind  the  ajmphyaia 
pubis ;  but,  when  diatended,  it  partly  liaea  into  the  abdo- 
men  ;  and,  when  much  diatended,  riaea  almoat  as  h^h  u 
the  uinbilicna. 

It  ia  divided,  for  the  aake  of  deacription,  into  a  fundus 
aumrior,  a  body,  the  inferior  fundus,  and  the  cerrii. 

Ita  coata  are  three :  a  partial  peritontal  one,  which 
covers  the  fundus,  back  part,  and  sides ;  the  muscalar ; 
and  the  villoui  or  lining  mucous  coat.  The  muscular  coat 
consists  of  tbrre  layers  of  fibres,  longitudinal,  circolnr, 
and  oblique.  The  longitadinal  fibres  are  the  most  name- 
rout,  passing  over  the  entire  aurfaee ;  anteriorly  they  ara 
firmly  connected  with  the  pelvic  fascia,  which  are  by  acme 
considered  as  the  tendons  of  the  bUdder.  This  coat  is 
•otnetimea  called  the  detrusor  uriote.  The  circular  fibres 
are  seen  best  near  the  neck  of  the  bladder,  and  are  by  aome 
named  the  sphincter  veaicn.  The  obliqne  fibres  are  col- 
lected into  faaciculi,  which  cross  each  other  at  right  angles, 
and  cover  the  bladder  only  partially,  thus  facilitating  the 
prodaction  of  aacculi  in  the  bladder.  The  mncoQB  coat  ia 
thin  and  pale,  and  has  a  smooth  appearance  when  the 
bladder  ia  diBt«nded,  but,  when  empty,  it  ia  thrown  into 
mgie  1  a  triangular  portion  always  smooth,  bonnded  pos- 
teriorly by  tlie  opening  of  the  ureters,  laterally  by  the 
vesiculs  seminales,  ana  anteriorly  by  the  orifice  of  tlie 
urethra,  ia  named  the  trifonum  tetitne.  It  is  in  tbia  mot 
that  the  bladder  may  be  perforated  per  rectiun.  The 
anterior  part  of  Uiis  triangle  sometimn  presenta  an  den- 
tion,  which  has  been  caUed  tmtla  tetiea;  it  appears  only 
to  coexist  with  a  diiewed  atate  of  the  prostate  gland,  in 
which  case  it  simulatea  a  third  lobe  of  the  proatste,  and 
was  considered  to  be  snch  by  Sir  Everard  Home, 

The  openings  into  the  bladder  are  the  anterior  one  from 
the  urethra,  and  the  two  poiterior  and  lateral,  riz.,  orificea 
of  the  ureten: 
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The  arteries  are  from  the  internal  iliact ;  the  Teina  omte 
with  the  large  iliac  veins,  and  the  nerves  are  from  die 
sympathetic  and  sacral. 

The  hladder  is  kept  in  its  sitnaticm  by  ligamentooa  ilbRii 
which  hare  received  particular  names.  It  is  cttadied 
superiorly  and  laterally  to  the  pahia  by  processes  of  ^k 
transversalis  fascia,  called  anterior  liffamenisi  laftefslly 
and  inferiorly  it  receives  fibres  from  the  pelvic  portion  of 
the  fascia  iliaca,  under  the  name  of  lateral  ii^^aments,  Tke 
false  ligaments  are  five ;  two  poHerior,  two  iaterai,  and 
one  superior.  They  are  reflexions  of  peritoneam.  Tke 
posterior  folds  of  peritonenm  pass  from  the  bladder  to- 
wards the  fore  part  of  the  rectum  ;  they  contmo  the  ureCen 
and  obliterated  umbilical  arteries. 

The  lateral  folds  extend  to  the  iliac  fosase,  contanuBg 
the  vas  deferens  in  the  male,  and  the  round  ligmments  i 
the  female. 

The  superior  fold  is  the  reflexion  of  the  peritoneofl 
upwards,  upon  the  remains  of  the  urachns. 

GENITAL   GROANS. 

The  ieittes  are  two  glandular  bodiee,  situated  in  the 
scrotum,  separated  from  each  other  by  a  cellular  substance, 
called  the  septum  scroti. 

The  coverings  of  the  testicle  are  the  scrotwm,  conabtiiig 
of  ♦i'la,  darfo9,  cretnaster,  wperfieial  ybscia  and  /vates 
r«yiiffa/i>.  The  immediate  coverings  of  the  testicle  itself 
are  inmca  raffhialis  tettity  tumiea  mUmffinea^  and  turner 
ffasemloita. 

The  body  of  a  testicle  is  composed  of  an  immense  nom- 
ber  of  whitish  tubes,  called  tubili  semhtiferi,  which  are 
collected  in  bundles,  and  transmit  or  give  off  the  vaaa 
recta,  which,  at  the  posterior  border  of  the  testis,  pvtlj 
form  the  rete  testis;  from  this  the  tubes  ascend,  and 
teniunate  iu  the  vasa  efierentia  or  coni  Tasculoai,  whidi 
perionito  the  tunica  albuginea  at  its  upper  part,  and  being 
cwjToluteil,  there  form  the  globus  major.  The  rass 
rtter^^utia  all  terminate  in  the  vas  deferens,  which  forms, 
bv  It*  convolutions,  part  of  the  globus  major  and  the  ^bos 
tumor ;  It  then  ascends^  and  asuala  in  fermiiur  the 
spermatic  cord.  ® 
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The  tpermaiie  cord  it  compaMd  Ghieflf  of  the  Bpemuttic 
artery  and  Teinc,  the  spermatic  nerves,  lymphatict,  and  tfae 
Tus  deferens,  vhich  are  connected  together  bj  cellnlar 
sabitance,  and  covered  by  the  cremuter  mntde. 

The  arteriea  of  the  teetes  are  the  two  apermatie  arteria, 
which  arise  from  the  aorta,  just  below  the  renal  arteries. 

The  right  tpermatie  vein  terminates  in  the  inferior  cava, 
and  the  left  in  the  left  renal  vein.  The  nerves  of  the  U»- 
ticle  are  principally  from  the  renal  plezns. 

The  eu  defermi,  passing  upwards  from  the  epididymit, 
throagh  the  abdominal  rings,  crosses  over  the  psoas  moscle 
and  iliac  vesieli,  and,  [descending  in  the  pelris,  gets  to 
the  side  of  the  bladder,  to  which  it  closely  adheres,  and 
gradually  approaches  its  fellow  of  the  opposite  aide:  it 
oommunicates  with  the  vesicula  seminalia  of  the  same  side. 
The  oeiieuUe  teminale*  are  two  small  oblong  membranous 
reservoirs,  aitoated  at  the  lower  and  npper  part  of  the 
bladder.  Each  vesicula  is  formed  by  the  convolutions  of 
one  tube,  which,  uniting  with  the  vas  deferens,  forms  the 
duclut  tyamlaloriu*  eorrtmunit,  and  this  pierces  the  prostate 
gland,  and  opens  into  the  nrethra  in  front  of  the  vera- 
montanum. 

The  prostate  gland  is  a  firm  glandular  body,  somewhat 
of  the  shape  and  siie  of  a  horse-chesnat,  divisible  into  two 
lateral  lobes,  situated  at  the  neck  of  the  bladder  ;  through 
its  substance  the  urethra  passes.  Its  ducts,  ten  nr  twelve 
in  number,  open  into  the  urethra,  on  the  sides  of  the 
vern-montanum. 

The  most  important  of  the  female  genital  organs  is  the 
ntems  with  its  appendages. 

The  ulenu  is  a  hollow  viscus,  situated  in  the  female 
pelris,  between  the  bladder  and  rectum.  It  is  divided  into 
a/undut,  body,  and  a  eenrix. 

It  is  composed  of  three  coate  :  an  eitemal  or  peritoHeal 
covering,  a  tmueular,  and  a  nweotta  coat. 

It  has  three  openings  into  it:  two  at  the  angles  of  its 
fundus,  leading  to  the  FaQopian  tabes ;  and  one  at  its  neck, 
leading  to  the  vagina. 

The  appendages  of  the  nteraa  are,  the  broad  ligaments, 
round  ligamentt,  ovaries,  Ibllopian  tu6et,  and  vagina. 

The  ligamenla  lata,  or  broad  ligaments,  are  two  doublinga 
of  the  peritoneum,  aent  off  fh>m  the  sides  of  the  utems  to 
26 
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be  attached  to  the  sides  of  the  pelria.  They  oontaiB  and 
■apport  the  ovaries.  Fallopian  tube§t  Ugawienta  ratumdoy 
and  the  veueU  and  nervee  of  the  utenia. 

The  ligamenta  rotunda,  or  round  ligaments,  are  two  long 
roundish  cords  arising  from  the  npper  and  anterior  part  of 
the  ntems,  in  front  of  and  below  the  Fallopian  tabes. 
They  pass  through  the  abdominal  rings,  and  are  lost  upon 
the  pubes.  They  hate  a  fibrous  appearance,  contain  seTeral 
small  Yessels,  and  are  even  supposed  by  some  to  be  mus- 
cular.    They  serve  to  keep  the  uterus  in  ita  poaition. 

The  ovaries  are  two  oval  bodies,  situated  in  the  ligaments 
lata,  and  connected  to  the  uterus  by  small  ligaments. 
They  contain  numerous  tesicles,  called  Tesicles  of  De  Graaf. 
The  constituents  of  each  Graafian  Tcsicle  are  an  ovieapnde, 
membruna  granulosa,  the  yelk,  a  germinal  vesicle  with  a 
macula  germinitiva.  In  each  menstruation  and  in  coition 
a  vesicle  is  supposed  to  be  detached,  and  its  place  aupplied 
by  a  new  deposit  of  a  yellow  appearance,  which  has  been 
named  corpus  luteum. 

The  Fallopian  tubes  are  two  small  tubes,  proceeding 
from  the  angles  of  the  uterus  towards  the  lateral  part  of 
the  pelvis.  Their  outer  extremities  are  expanded  in  the 
form  of  a  membranous  fringe,  called  corpus  fimbriatum. 
They  are  open  at  their  extremities  into  the  abdomen,  which 
afibrds  the  only  instance  of  direct  continuation  of  mucous 
and  serous  membrane. 

The  vagina  is  a  musculo-membranous  canal,  extending 
from  the  neck  of  the  uterus  to  the  pudendum.  It  is  most 
covered  by  peritoneum  at  its  upper  and  back  part,  where 
the  peritoneum  forms  a  cul-de-sac.  Internally,  it  is  lined 
by  a  mucous  membrane. 

The  uterus  and  its  appendages  are  supplied  with  blood 
by  the  uterine  and  spermatic  arteries. 

Its  nerves  are  from  the  lumbar,  sacral,  and  great  sym- 
pathetic: 

PARTS  PECULIAR  TO  THJB  F€BTU8. 

In  the  foetus,  until  about  the  sixth  month,  a  membrane, 
called  membrana  pupil laris,  closes  up  the  pupil  of  the  eye ; 
it  is  attached  to  the  loose  edge  of  the  iris,  and  disappears 
some  time  before  birth.  It  separates  the  anterior  from  the 
posterior  chamber  of  the  aqueous  humour. 
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The  thymus  gland,  situated  in  the  anterior  mediaatinum, 
is  yery  large ;  it  gradually  diminishes  the  first  year  after 
birth. 

The  parts  peculiar  to  the  foetal  circulation  are,  the 
foramen  ovale  of  the  heart;  canalis  artcriosut;   ductus 
venosus  ;  the yunif,  or  umbilical  cord;  the  umhiUeal  vein  ; 
and  the  two  umbilical  arteries, 

Tht  foramen  ovale  is  an  opening  of  communication 
between  the  two  auricles,  by  means  of  which  the  blood 
from  the  inferior  cava  passes  directly  into  the  left  auricle. 

The  canalis  arteriosus  forms  the  medium  of  communica- 
tion between  the  pulmonary  artery  and  aorta. 

The  ductus  venosus  passes  from  the  umbilical  vein  to  the 
inferior  vena  cava. 

The  umbilical  vein  passes  from  the  umbilicus  to  the 
liver. 

The  umbilical  arteries  arise  from  the  internal  iliacs,  and 
pass  up  to  the  umbilicus,  and  thence  to  the  placenta. 

The  umbilical  cord  consists  of  the  umbiHcal  vein  and 
two  umbilical  arteries ;  it  passes  from  the  placenta  of  the 
mother  to  the  umbilicus  of  the  child. 
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The  description  of  the  various  tissnes  fbrming  the  hmnaD 
hody,  as  weU  as  the  ftinctions  of  the  Tarions  parts,  is 
generally  considered  under  this  head.  The  relatife 
arrangement  of  parts  belongs  to  special  anatomy,  and  the 
chemical  composition  is  referred  to  animal  chemistry. 

Every  part  of  the  human  body  may  be  considered  as 
primarily  devdoped  flrom  cells,  these  cells  by  a  series  of 
changes  becoming  finally  converted  into  the  various  strac- 
tures,  Buch  as  bone,  cartilage,  muscle,  ligament,  &c. 

Every  cell  has  a  proper  investing  membrane  or  cell-wall 
enclosing  contents,  which  may  be  fluid  or  solid ;  each  cell 
also  generally  contains  one  or  more  nuclei.  In  the  most 
simple  cells  there  is  hardly  any  discernible  difference 
between  the  animal  and  vegetable  kingdoms. 

Each  cell  appears  to  have  the  property  of  secretion  and 
nutrition, — that  is  to  say,  it  can  secrete  or  form  new  con- 
tents varying  in  properties,  or  it  can  enlarge,  alter,  or 
develop  its  form  through  a  long  series  of  changes,  termi- 
nating in  the  formation  of  permanent  structure.  Cells  also 
appear  to  be  capable  of  reproduction, — that  is  to  say,  one 
cell  can  either  within  or  outside  of  its  own  proper  coat 
develop  one  or  more  new  cells. 

It  may  be  considered  that  no  cell  comes  into  action, 
except  under  the  influence  of  the  vital  stimulus.  The  cells 
of  vegetables,  however,  may  remain  in  a  dormant  state  for 
years,  and  yet  be  finally  awakened  by  a  combination  of 
circumstances ;  but  those  composing  animal  bodies  must 
be  vivified  at  once,  or  otherwise  they  very  soon  become 
absorbed  and  decomposed.  The  vital  stimulus  has  not 
been  yet  demonstrated,  but  certain  other  well  known  stimuli 
appear  also  to  be  necessary ;  such  as  heat,  light,  and  elec- 
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tricity;  ther^tare  also  some  adya?ant  atimuli  such  a$ 
moiature,  &c. 

Epithelium. — The  whole  aorfaoe  of  tl^  body,  aa  well  aa 
the  walls  of  the  ?arious  cavities,  is  covered  entirely  by  a 
thin,  transparent,  well-defined  atracture.  Darned  differently 
according  to  the  parte  in  which  it  ejasts,  or  to  which  it  ia 
applied ;  thus,  the  structure  covering  the  external .  surface 
is  called  the  epidermis,  whilst  that  investing  the  mucona 
canals  is  called  epithelium.  These,  however,  differ  fiN>ni 
the  epithelium  of  synovial  and  serous  membranes,  a  fifth 
class  heing  composed  of  the  internal  coverings  of  the 
vascular  canals. 

Epithelium  is  supplied  with  neither  vessels  nor  nerves* 
though  it  is  nevertheless  composed  of  organized  structure. 
It  is  formed  by  nucleated  cells,  hound  together  by  intercel- 
lular substance.  The  deeper  ones  are  more  or  less  spherical 
in  form,  but  the  superficial  are  in  general  flatteneds  ftnd 
finally  become  desquamated.  There  are  several  forms  of 
epithelium,  the  following  being  the  principal ; 

1.  The  «ca/y,  or  squamous  epitheUum  is  found  on  the 
free  surface  of  serous  membranes,  and  on  the  inner  surfluse 
of  the  heart,  blood-vessels,  and  absorbents,  as  a  single 
layer;  but  on  the  skin,  conjunctiva,  and  great  mucous 
passages,  it  exists  in  the  form  of  many  strata.  Thia 
variety  appears  to  be  composed  of  flattened  cells,  each 
containing  a  nucleus  and  generally  some  corpuscles. 

2.  Columnar  epithelium  is  composed,  as  ito  name  signi- 
fies, of  a  number  of  oblong  perpendicular  cella,  in  general 
broader  at  their  superficial  extremity  than  at  their  base. 
The  columnar  epithelium  is  formed  by  single  nucleated 
cells,  bound  together  by  intercellular  substance,  and  ia 
found  principally  in  the  stomach,  intestines,  and  urethra. 
It  is  also  found  in  the  gall-bladder. 

3.  Spheroidal  epithelium  (as  described  by  Mr.  Bowman) 
appears  to  be  a  transition  between  the  two  former  varieties. 
Its  cells  are  more  or  less  spherical  or  cubic  in  form.  It 
may  be  found  lining  the  excretory  ducte  of  most  glands. 

4.  Ciliated  epithelium  is  that  peculiar  variety  in  which 
small  vibratile  processes  called  cilia  (from  their  resemblance 
to  small  eyelashes  in  form)  stud  the  entire  surface  of  the 
membrane  which  it  covers.  The  ciliated  epithelium  ia 
formed  by  nucleated  cells,  resembling  those  of  columnar 
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epithelium,  from  the  extremity  of  each  of  Aich  small  dlii 
project.  The  constant  motion  existing  in  these  bodies 
causes  the  gradual^  but  certain  passage  of  fluids  along  its 
surface.  The  motions  of  the  cilia  continue  more  or  leas 
actively  during  the  whole  of  life,  and  exist  for  some  time 
even  after  death.  The  length  of  the  cilia  raries  consi- 
derably with  the  nature  of  the  parts  which  they  cofer. 
The  fluids  pass,  however,  always  in  one  direction. 

Ciliated  epithelium  is  found  on  the  air-passages  almost 
throughout,  and  in  the  Eustachian  tube.  It  is  also  found 
in  the  uterus  and  Fallopian  tubes,  as  far  as  the  fimbriated 
extremities,  and  in  the  membranes  lining  the  ventricles  of 
the  brain. 

Pigment  CeUa, — In  various  parts  of  the  body  are  found 
certain  coloured  portions.  This  is  evident  in  the  skin  of 
the  negro,  and  in  some  parts  of  the  skin  of  the  other  racei 
of  mankind.  This  colour  is  owing  to  a  peculiar  black  pig- 
ment found  in  cells,  and  composea  of  carbon  in  large  pro- 
portion, together  with  nitrogen,  hydrogen,  and  oxygen. 

The  pigment  cells  of  the  skin  of  the  negro  are  found 
lodged  in  the  rete-mucosum.  They  are  somewhat  smaller 
than  those  of  the  choroid,  and  are  generally  hexagonal  in 
appearance.  According  to  some,  the  pigment  layer  in  the 
negro  forms  an  additional  stratum,  and  it  may  be  separated 
from  the  cuticle  by  long  digestion  in  water,  but  this  cir- 
cumstance is  not  sufficient  to  establish  its  separate  character. 
The  pigment  cells  of  the  choroid,  and  of  the  uvea  of  the 
iris,  are  both  more  or  less  hexagonal  in  shape,  and  of  all 
forms,  varying  from  that  to  the  spherical.  The  pigment 
itself  appears  to  be  the  peculiar,  coloured,  granular  sub- 
stance, and  the  coloured  nucleus  contained  within  the  cell. 
In  some  rare  instances  in  the  human  race  the  pigment  of 
the  skin,  the  choroid,  and  the  hair  appears  to  be  deficient. 
In  this  case  the  individual  is  called  an  albino. 

Adipose  tissue, — The  principal  part  of  the  fat  of  the 
body  is  found  enclosed  in  small  cells,  more  or  less  rounded 
in  shape,  and  by  the  aggregation  of  which  is  formed 
adipose  tissue.  Adipose  substance,  in  younger  subjects, 
is  generally  lodged  in  the  subcutaneous  cellular  tissue,  bat 
as  age  advances,  it  becomes  more  and  more  confined  to  the 
trunk,  surrounding  and  enveloping  the  internal  organs, 
such  as  the  kidneys,  &c.    It  also  exists  more  or  less  about 
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the  joints,  and  within  the  cavities  o4  the  bones  of  which 
it  forms  the  marrow.  There  are  few  parts  of  the  body  in 
which  fat  may  not  be  deposited,  bat  none  exists  as  a  rule 
in  the  cellokr  tissue  of  eyelids,  penis,  or  scrotum ;  nor  in 
the  hings  nor  the  cavity  of  the  cranium. 

The  fat  in  the  human  body  generally  exists  more  or  less 
in  a  state  of  fluidity  during  life,  but  after  death  it  becomes 
much  more  solid.  Fat-cells  are  tolerably  well  supplied 
with  blood-vessels,  but  no  nerves  are  distributed  to  them. 

Areolar  Tissue, — ^This  substance  was  formerly  incorrectly 
named  cellular  tissue,  but  in  the  present  day  it  is  weU 
known  that  no  cells  exist  in  its  substance :  it  is  composed 
of  a  large  number  of  small  transparent  fibrils,  each  of  which 
is  about  ^^th  of  an  inch  in  diameter ;  these,  by  inter- 
lacing and  crossing  one  another,  give  it  the  appearance 
from  which  it  derives  its  name.  Cellular  tissue  is  (like 
the  other  structures)  developed  from  cells,  and  is  readily 
reproduced  when  destroyed  by  any  cause.  It  is  very 
sparingly  supplied  with  blood-vessels,  and  no  nerves  have 
been  found  distributed  to  it.  It  is  the  connecting  medium 
for  all  the  other  tissues,  and  may  be  named  variously, 
according  to  its  situation,  as  subcutaneous^  submucous, 
subserous,  intermuscular,  &c. 

Fibrous  Tissue. — ^This  structure  is  one  that  is  most  useful 
on  account  of  its  mechanical  properties.  It  appears  to 
bind  together  the  various  parts  of  the  human  body,  either 
by  connecting  one  part  with  another  like  a  cord,  or  by 
enveloping  or  sending  processes  between  different  portions, 
and  thus  by  its  firmness  keeping  their  relations  complete. 
The  leading  forms  in  which  it  is  found  in  the  human  body 
are  as  tendon,  ligament,  fibro-cartilage,  white  and  yellow 
fibrous  tissue,  and  the  fascise.  Fibrous  tissue  is  formed  by 
a  number  of  minute  fibres,  chiefly  parallel  to  one  another, 
and  but  rarely  interlacing ;  with  these  are  mixed  up  a  few 
nucleated  fibres.  The  fibrous  tissues  are  very  sparingly 
supplied  with  blood-vessels  and  nerves ;  no  lymphatics 
have  been  satisfactorily  traced  in  their  substance.  Fibrous 
tissues  are  slowly  repaired  after  accident  or  injury. 

Yellow  Elastic  Tissue. — This  structure  is  found  in  the 
ligamentum  nuchse  of  quadrupeds,  and  in  the  spinal  liga- 
menta  subflava  of  man.  The  fibres  forming  this  substance 
run  somewhat  parallel  with  one  another,  but,  in  addition. 
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anattomoBe  and  interlace  with  one  another  in  a  rery  intimate 
manner.  The  eksticity  of  thia  Bubstance  ia  owing  almoat 
entirely  to  the  mechanical  arrangement  of  ita  fibres,  for, 
when  Btretched  too  far  it  breaks  with  a  very  alight  addi- 
tional force. 

Cartilage, — This  substance  is  generally  divided  into  two 
classes — Uie  ordinary  white  cartilage,  and  the  yellow,  or 
tisiuejaune.  To  the  former  belong  the  cartilages  that 
cover  the  articular  extremities  of  the  bones,  as  well  as  the 
cartilages  of  the  ribs,  the  ensiform  cartilage,  and  the  prin- 
cipal cartilages  of  the  larynx.  To  the  latter  belong  the 
curtilages  of  the  eyelids,  nose,  and  ear,  as  well  as  the  epi- 
glottis and  comicula  laryngis.  The  white  cartilages  are 
composed  of  cells,  each  of  which  contains  more  or  lest 
nuclei,  imbedded  in  a  large  quantity  of  Bubstance  called  the 
matrix,  which  is  of  an  uniform  structure,  and  in  which 
very  few,  if  any,  fibres  are  found.  The  white  cartilages 
are,  as  a  general  rule,  liable  more  or  less  to  ossification, 
but  the  articular  are  an  almost  complete  exception,  cases 
of  their  being  found  ossified  being  extremely  rare. 

The  yellow  cartilages  are  much  softer  in  structure,  and 
like  the  wLite,  contain  nucleated  cells,  imbedded  in  a 
matrix ;  but  they  differ  in  their  not  being  liable  to  ossifi- 
cation, and  in  their  being  in  every  direction  pervaded  with 
fibres.  The  cartilages  of  the  body  are  all  nearly,  if  not 
quite,  unsupplied  with  blood-vessels.  They  also  contain 
no  nerves. 

Fibrchcartilapes. — These,  as  their  name  implies,  are  in- 
termediate in  their  properties  between  the  fibrous  and 
cartilaginous  tissues.  They  all  combine  to  a  considerable 
extent  both  firmness  and  elasticity,  ^with  toughness  and 
flexibility.  They  are  found  in  the  body  either  as  inter- 
articular  fibro-cartilages,  or  surrounding  the  edges  of  joints 
to  deepen  the  cavity,  of  which  a  good  example  is  seen  in 
the  cotyloid  ligament  of  the  hip-joint,  or  as  connecting 
parts,  in  which  a  slight  degree  of  motion  is  requisite  but 
no  synovial  capsule  exists,  as  between  the  bodies  of  the 
vertebrae,  or  as  a  thin  layer  lining  the  walls  of  the  bony 
grooves  in  which  tendons  run. 

Fibro-cartilage,  when  examined  by  the  microscope,  is 
found  to  be  composed  of  bundles  of  fibres  surrounding 
cartilage-cells.     In  some  of  the  fibro-cartilagea  the  one 
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etrocture  it  more  abandant  than  the  other,  and  in  most 
cases  the  fibrous  tissue  predominates.  The  Yascularity  of 
fibro-cartilage  is  very  low,  nor  has  it  much  tendency  to 
ossific  deposit. 

Bone, — ^The  chemical  composition  of  this  structure  has 
been  already  given  with  the  animal  chemistry.  Bones  are 
commonly  divided  into  three  classes,  long,  flat,  and  mixed ; 
the  former  in  most  instances  possessing  a  shaft  of  compact 
structure  (of  which  also  the  articular  surfaces  are  com* 
posed),  and  the  extremities,  of  which  the  tissue  is  spongy. 
Internally  the  long  bones  present  a  more  or  less  circiuar 
canal,  filled  with  marrow,  the  principal  use  of  which  ap- 
pears to  be  to  keep  the  cavity  of  the  bone  warm,  to  make 
it  lighter,  and  to  carry  the  blood-vessels  which  enter  at  the 
foramina  to  the  more  distant  parts  of  the  bone.  The  flat 
bones,  with  the  exception  of  the  sternum,  have  very  little 
cancellated  structure,  and  more  of  the  vitreous,  whilst  in 
the  mixed  bones  the  two  structures  are  about  equally 
balanced ;  and  though  there  may  exist  an  internal  cavity, 
it  does  not  fulfil  the  same  functions  as  the  medullary 
cavity  of  the  long  bones. 

Examined  by  the  microscope,  bone  presents  a  large 
number  of  canals,  varying  from  7}^  jth  to  ^^^th  of  an  inch 
in  diameter.  The  canals  are  larger  in  the  internal  portions 
of  the  bones  than  in  the  extemaL  Their  name  is  derived 
from  their  first  describer,  Clopton  Havers.  Each  Haver" 
Stan  canal  is  surrounded  by  a  number  of  concentric  rings. 
The  Haversian  canals  run  parallel  with  the  longitudinal 
axis  of  the  bone  in  most  places,  and  from  them  at  right 
angles  run  numerous  much  smaller  canals  (canaliadi), 
leading  to  the  surface  of  the  bone.  Between  the  concen- 
tric lamellse  that  surround  the  Haversian  canals,  are  seen 
numerous  small  specks,  that  appear  solid,  but  are  in  reality 
hoUow :  these  are  named  lacunse.  The  bones  are  supplied 
freely  with  blood  from  two  principal  sources;  the  one 
being  the  periosteum,  and  the  other  the  internal  vessels 
that  ramify  throughout  the  marrow.  It  is  doubtful 
whether  they  have  any  nervous  supply :  but  a  small  twig 
has  been  seen  entering  the  nutritious  foramen  of  the  tibia. 
Bone  is  tolerably  easily  reproduced  when  destroyed  by 
disease  or  mechanical  injury. 

Muscle. — ^The  structure  of  muscle  is  generally  con- 
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sidered  to  be  of  three  sorts,  the  first  being  that  of  volun- 
tary muscle,  the  second  that  of  involuntary  in  general,  the 
third  being  that  of  the  heart.  Muscle  may,  in  general 
terms,  be  styled  the  structure  by  means  of  which  all  the* 
movements  of  the  body  are  performed.  Though  in  itself 
by  no  means  strong  as  regards  structure,  yet  under  the 
influence  of  the  will  or  other  stimuli  the  power  it  exhibits 
is  prodigious.  And  this  must  be  still  greater  in  reality 
than  in  appearance  ;  power  in  nearly  all  instances  being 
sacrificed  to  give  increased  extent  of  motion. 

Voluntary  muscles  on  a  casual  inspection  are  seen  to  be 
formed  by  a  number  of  more  or  less  coarse  parallel  fibres ; 
these  on  inspection  by  a  microscope  are  seen  to  be  formed 
by  a  number  of  parallel  fibrillse.  Every  muscular  fibiil  is 
enveloped  in  a  peculiar  sheath  of  its  own,  called  sarcolemmi, 
and  as  they  do  not  anastomose  or  join  each  other,  the 
muscular  fibrillse  extend  from  one  end  of  the  muscle  to  the 
other.  On  examination  with  the  microscope,  voluntary 
muscular  fibre  is  seen  to  be  composed  of  a  number  of  circular 
parallel  discs,  ranged  one  above  the  other,  connected  to- 
gether by  an  intermediate  softer  substance,  thus  present- 
ing an  appearance  of  transverse  lines,  hence  called  striated 
muscular  tissue. 

The  diameter  of  muscular  fibres  averages  about  -^Jrv^  ^^ 
an  inch,  but  in  males  the  fibre  is  somewhat  larger,  and  in 
females  somewhat  smaller  than  the  above.  Muscles  are 
freely  supplied  with  blood,  and  with  nerves.  It  has  long 
been  a  doubt  whether  muscles  contract  from  an  inherent 
irritability  existing  in  themselves,  or  whether  they  do  so 
only  from  the  influence  of  the  nerves  supplied  to  them ; 
but  the  latter  hypothesis  is  the  one  generally  entertained 
at  the  present  time,  and  the  experiments  that  have  been 
made  to  endeavour  to  prove  the  contrary,  are  extremely 
unsatisfactory.  The  fibres  of  involuntary  muscle  difler 
very  strikingly  in  their  structure  from  the  others,  being 
much  less  (about  73^77th  of  an  inch)  in  diameter,  and 
much  shorter.  They  are  devoid  of  transverse  striae,  and 
hence  called  non-striated.  They  contain  nuclei,  and  inter- 
lace freely  with  one  another,  and  have  no  distinct  sarco- 
lemma.  They  are  found  in  all  the  viscera  of  the  body, 
except  the  heart. 

The  muscular  fibres  of  the  heart  are  peculiar  in  arrange- 
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meat  snd  stracture.  Like  thoM  of  tbe  Tolantuy  mmclM, 
thej  are  marked  vith  traniverse  strite,  but  are  Bomewhat 
smaller  in  eiie  like  those  of  tbe  intestinea,  &c.,  they  anoa- 
tomose  with  one  another,  and  have  no  trae  urcolemma. 
Tbey  iDtermiz  most  intimately  with  one  another  in  the 
aub stance  of  the  heart. 

Nervoua  Tufue. — A  few  words  hare  heen  previoualy 
mentioned  on  thig  subject  in  the  anatomical  department. 
(Fide  Anatomy  of  Nerrous  Syatem.) 

Arteriet,  on  superficial  inapecUan,  appear  to  consist  of 
three  coats,  which  have  been  named  external  or  eeliular, 
middle  or  elattic,  and  internal  terotu  or  proper  lining  coat. 
Many  anatomists  of  late  years,  assisted  by  the  microscope, 
describe  several  layers,  amounting  to  six  or  seven.  Thus 
tbe  internal  layer  may  be  divided  into  two,  the  innermost 
constituting  the  epithelium,  the  outer  one  is  thin,  formed 
of  elastic,  longitudinal  and  some  transverse  fibres,  named 
the /enegtraled  or  perforated  membrane.  The  middle  coat 
oguo  is  divided  by  some  into  two  leyen,  the  internal  one 
containing  involuntary   muscular  fibres,  the  outer  being 

Eiurely  elastic.  The  outer  cellular  coat  also  consists  of  two 
ayers,  the  inner  one  composed  of  yellow  elastic  fibres,  tbe 
outer  of  white  inelastic  fibres  and  areolar  tissue.  Arteries 
are  supplied  with  numerous  small  nutritious  arterial 
branches,  called  eata  vatontm,  and  receire  their  nerves 
from  the  aympathetic. 

Feiiu. — The  veins,  like  the  arteries,  ramify  throvgbont 
tbe  whole  body.  The  leading  points  of  difference  between 
the  two  are  the  following. 

Tbe  veins  are  as  a  mle  much  more  lax  and  capaciona 
than  the  arteries,  as  well  as  more  numerous  ;  so  that  the 
Tenoua  blood  in  the  body  at  any  one  time  exceeds  by  at 
least  twice  tbe  amount  that  is  contained  in  the  arterial 
system.  To  this  role  the  pulmonary  circulation  is  the 
only  exception.  . 

The  veins  ate  arranged  in  two  leading  set*,  the  super- 
ficial and  the  deep,  the  former  accompanying  no  arteries, 
the  latter  running  along  the  aides  of  arteriea  tavetueeomitet 
or  taiellite*;  the  smaller  arteries  have  two  or  more  vense 
comitcs,  the  larger  have  only  one. 

lo  structure,  the  veins  are  much  the  thinner  in  tbeir 
coats ;  they  ire,  bowerer,  the  same  in  number  and  kind  as 
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in  the  arteriei,  the  only  difference  being  that  the  longitu- 
dinal fibrous  coat  it  extremelj  well  dcTeloped,  whilst  the 
others  are  Ter>  thin,  and  scarcely  discernible.  The  in- 
ternal coat,  howeter,  is  thrown  at  certain  distanoea  into 
folds,  which  form  what  are  called  the  TalTes  of  the  reins; 
these  present  their  free,  sharp,  concaTc  edge  towards  the 
heart,  so  that  they  favoor  the  onward  passa^  of  the 
Tenons  blood,  whilst  they  almost  entirely  check  its  retnm. 
The  very  smallest  yeins  (which  closely  approach  to  capil- 
laries in  their  structure),  as  well  as  the  Tery  largest,  hsTe 
no  TaWes.  The  muscular  structure  of  the  auricles  of  the 
heart  extends  for  some  distance  along  tbe  cavse,  pulmonary 
artery,  and  pulmonary  Teins. 

C<ipt7/art>«.—- Between  the  terminations  of  the  arteries 
and  the  commencement  of  the  Yeins  exists  a  third  portion 
of  the  circulating  medium,  ?iz.,  the  capillary  system.  The 
small  Yfssels  of  the  capillary  circulation  anastomose  with 
one  another  much  more  freely  than  the  arteries,  or  even  the 
▼eins.  They  vary  in  sixe  from  tjVtt^^  ^  T^tru^^  ^^  ^ 
inch  in  diameter, — these  being  the  extremes.  Some  of  the 
capillaries  haye  three  coats,  like  the  other  Ycssels ;  but  the 
smallest  do  not  appear,  for  certain,  to  haTC  more  than  one. 
It  is  in  the  capillary  circulation  of  the  body  that  nearly  all 
the  changes  in  its  composition  take  place ;  it  is  in  them 
that  the  carbonixation  of  the  blood  is  effected,  and  animal 
heat  produced  ;  it  is  from  them  that  the  bile,  sweat,  and 
urine  are  secreted,  &c. 

Lymphatics  or  Absorbent*, "^Tht  coats  of  the  lymphatics 
are  still  thinner  than  those  of  the  arteries  or  the  veins,  but 
they  are  much  stronger  in  reality  than  one  would  be  led  to 
expect  from  their  appearance.  They  hare  three  coata,  of 
which  the  external  is  fibro-cellular,  the  middle  mnacnlar 
(Grav)  and  the  internal  epithelial. 

Like  the  veins,  the  lymphatics  are  Aimished  with  ralTeSy 
which  exist  in  such  niynbers  as  to  give  the  vessels,  when 
distended  by  injection,  a  knotted  or  beaded  appearance. 

Lymphatic  Glands. — ^These  are  composed  of  nnmeroos 
finely  divided  lymphstic  vessels,  sorrounded  by  a  plexna  of 
blood-vessels,  and  bound  together  by  cellular  tissue.  The 
absorbents  leading  to  them  are  more  numerous  and  smaller 
than  those  which  pass  out  from  them.  The  former  are 
called  vasa  inferentia,   the  latter  Tasa  effsrentia.     The 
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Rbsorbente,  or  lymphatici,  ultimately  termiiiBt«  by  pour- 
ing tbeir  contenU  into  the  veias,  generally  by  two  large 
tTunKi,  viz.,  the  thorncic  duct,  vbicb  open*  iota  tbe  angle 
of  jfioction  of  tbe  left  BubclaTian  ind  left  iateraal  Jugular 
veina,  and  tbe  ductus  lymphaticus  dezUr,  wbich  opens 
into  the  right  subclavian  vein  near  ita  junction  •Lcb  the 
right  internal  jugular  vein. 

Straus  Membrane*  are  very  delicate  structures,  lining  a 
shut  sac,  except  in  the  case  of  tbe  peritoneum  of  the  female, 
vrhere  we  have  a  continuity  of  mucous  and  serous  mem- 
brane at  the  extremity  of  tbe  Fellopiaii  tube*.  Their  free 
Burface  consists  of  a  delicate  scaly  epithelium ;  next  to 
which  is  the  basement  membrane  of  Dr.  Todd,  consisting 
of  elastic  fibres  and  areolar  tissue  ;  and  external  to  this  is 
the  subserous  areolar  tissue,  connecting  it  with  the  neigh- 
bouring parts. 

The  principal  serous  membranes  of  tbe  body  are,  tbe 
arachnoid,  pleitra,  pericardium,  peritoneum,  and  tuHiea 
vaginalu.  The  basement  membrane  has  numerous  veseels 
and  nerves  external  to  it,  but  is  not  distinctly  permeated 
bf  them. 

Synorial  Membrane*,  like  serous,  Une  shut  aaca ;  they 
differ  chiefly  in  the  quality  of  the  fluid  which  they  secrete, 
and  which  contains  a  much  larger  proportion  of  alburoeu. 
They  have  three  layen,  vis,,  the  epithelial,  basement  mem-  . 
brane,  and  reticulated  connecting  layer.  There  are  va- 
rieties of  them!  1st,  those  proper  to  the  joints;  2dly, 
those  constituting  turta  muetaa,  as  they  are  called ;  and 
3dly,  the  sheathing  raiiety,  extended  aroond  and  accom- 
panying tendons  forming  sheaths  to  them,  aa  about  the 
ankle  and  wrist  joints, 

AfMOu  Membrmui  line  all  the  open  paas^M  of  the 
body ;  they  are  all  exposed  directly  or  indirectlv  to  the 
contact  of  the  atmoapbere.  StricUy  spealdng  there  an 
only  two  larn  mucont  lurfaces,  one  named  gtutro-pulmo- 
naty,  extenung  from  the  mouth  and  noae  to  tbe  anna; 
tbe  other  named  fftmito-urinary,  lining  the  urinary  and 

Snital  apparatus.  To  these  a  third  might  be  added,  via,, 
e  mucoua  membrane  lining  the  mammary  tubes.  They 
preaent  an  attached  and  free  surface,  the  latter  being 
remarkably  uneven  in   many  parta  of  the  body.    They 
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generally  present  a  roseate  tint,  on  account  of  the  nnm^ 
roas  vessels  belonging  to  them. 

Mucous  membrane  in  structure  is  more  complex  thsn 
serous,  and  bears  a  considerable  analogy  to  the  skin,  of 
which  it  may  be  called  the  internal  reflexion.  It  consists 
of  epithelium,  then  basement  membrane,  and  next  the 
fibro-cellular  layer,  in  which  are  found  the  nomerooi 
Teasels  and  nerves  supplying  it  in  certain  parts.  Tfait 
membrane  presents  numerous  small  elevations,  named 
papillee,  but  which  contain  the  essential  parts  of  the  mem- 
brane itself,  and  in  other  parts  very  numerous  depressiooi 
or  sacs  are  found  opening  upon  the  surface,  and  pouring 
out  various  secretions  in  tbe  different  parts,  as  the  follicles 
of  the  stomach,  crypts  of  Lieberkiihn,  &c. 

Secreting  Glands* — These  are  of  several  varieties,  which 
can  however  be  best  divided  into  three. 

The  simplest  form  of  secreting  gland  is  that  in  which 
the  substance  is  secreted  by  the  wall  of  a  simple  cell, 
which,  when  it  is  filled,  bursts  into  the  adjoining  cavity. 

The  next  form  is  that  in  which,  in  order  to  increase  the 
acting  surface,  the  secretory  surface  projects,  or  is  folded 
so  as  to  afford  additional  superficies.  Several  varieties  of 
this  sort  of  gland  exist,  in  some  of  which  the  surfaces  are 
serrated  or  notched  for  a  similar  purpose. 

In  the  third  case  the  membrane  is  more  or  less  inverted, 
so  as  to  form  an  increase  of  surface  without  lessening  the 
calibre  of  the  cavity.  In  this  variety  some  of  the  secre- 
tory apparatus  are  merely  simple  pouches,  with  a  more  or 
less  constricted  orifice,  whilst  in  others  there  is  an  evident 
duct,  and  this  in  many  cases  more  or  less  branched,  and 
eventually  terminating  in  the  real  secreting  cells. 

In  roost  glands  the  separate  portions  are  bound  together 
by  a  cellular  substance,  called  parenchyma,  in  addition  to 
which  many  glands  have  a  regular  fibrous  covering. 

In  some  instances  there  exist  more  or  less  perfect  re- 
servoirs, in  which  the  secretion  is  kept  for  a  short  time 
previously  to  its  being  used  or  eliminated.  The  structure 
of  these  is  generally  somewhat  fibrous  with  a  mucoos 
lining,  a  few  muscular  portions  being  intermixed. 
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OF  THE  NUTBITITE    FDKGTIOMS. 

Mtulieatvm  and  Intaliealian. — The  food  being  Ukea 
into  the  mouth,  is  retained  there  and  brought  under  the 
iofiuence  of  the  teeth  b;  the  hpi,  the  buccin&tor  muscles, 
and  toDgue.  By  the  lateral  motions  of  the  lower  jaw, 
effected  by  the  pterygoid  and  assisted  by  the  masseter 
muscles,  ihe  inferior  molar  teeth  grind  the  alimentary 
■nbstance  against  the  upper  ones.  Duriog  this  time  the 
food  hecomes  mixed  with  the  saliva  and  mucus  of  the 
mouth,  which  convert  it  into  an  easily-a wallowed  bolus, 
and  also  fit  it  for  digestion  and  aMimilation. 

Deglutition. — When  the  food  has  been  sufficiently  divided 
and  imbued  with  saliva,  it  is  placed  in  a  mast  upon  the 
dorsum  of  the  tongue,  which  is  rendered  concave  for  its 
reception.  The  mouth  is  then  closed,  the  spei  of  the 
tongue  applied  to  the  roof  of  the  mouth,  and  the  rest  of 
the  organ  brought  successively  in  contact  with  it,  from 
before  backwards ;  the  food  having  no  other  way  to  escape 
this  pressure,  slides  down  the  inclined  plane  formed  by  the 
tongue,  through  the  isthmus  faucium,  into  the  pharynx, 
which  is  drawn  upwards  and  forwards  to  receive  it.  At 
this  time  the  velum  paiati  is  elevated,  and  thus  prevents 
the  food  getting  into  the  nostrils  or  Eustachian  tubes. 
The  larynx  ia  raised,  and  rather  inclined  forwards,  at  the 
seme  time  that  the  pharynx  is  elevated,  so  that  the  glottis 
it  brought  under  the  epiglottis,  which  amply  covers  it,  and 
thereby  prevents  the  food  from  eutering  that  cavity.  As 
soon  as  the  food  has  passed  the  isthmus  into  the  pharynx, 
the  velum  is  depressed,  and  thus  cuts  off  the  return  of  food 
into  the  mouth,  et  the  same  time  that  it  assists  in  its 
descent.  The  moment  the  food  has  psased  into  the  pharynx, 
its  constrictors  begin  to  act,  and  rapidly  force  it  into  the 
oesophagus.  The  larynx,  pharynx,  velum,  &c.,  are  now 
restored  to  their  natural  position. 

Digeition. — The  alimentary  matter  being  propelled  by 
the  contractions  of  the  (esophagus  into  the  cardiac  extre- 
mity of  the  stomach,  becomes  acted  upon  by  the  gastric 
juice,  which,  assisted  by  the  heat  and  muscular  cttntrection 
of  the  stomach,  quickly  dissolves  the  digestible  part,  and 
enteriog  into  nnion  with  it,  produces  a  new  fluid,  called 
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chyme.  The  chyme  it  gradually  coiiTeyed,  by  a  kind  of 
peristaltic  motion,  from  the  cardiac  to  the  pyloric  end  of 
the  stomach.  When  it  has  been  sufficiently  operated  upon 
by  the  stomach,  it  pasaea  through  the  pyloraa  into  the 
duodenum.  The  pylorus  posseasea  a  peculiar  aenaibilitj, 
which  may  be  considered  as  a  kind  of  sentinel,  that  preteats 
any  matter  from  passing  through  it,  but  such  aa  baa  been 
properly  converted  into  chyme. 

Chylificaiian, — ^The  chyme  having  paaaed  throogh  tbe 
pylorus  into  the  duodenum,  becomes  mixed  with  the  Inlianft 
pancreatic,  and  ia^as/tfio/ secretions.  These  juices,  by  their 
action  upon  the  chyme,  separate  it  into  two  portiona.  one  s 
milky  fluid,  called  chyle^  and  another,  the  excrementitioiu 
portion.  By  some,  the  alkaline  and  saline  ingredients  of 
the  bile  are  supposed  to  combine  with  the  chyle,  while  the 
albumen  and  resinous  matter  combine  with  Uie  ezcreoieo- 
titious  portion.  The  chyle  attaches  itself  to  those  irregular 
circular  folds  of  the  mucous  membrane  of  the  small  iutes- 
tines,  called  valTulae  conniyentea,  where  it  ia  absorbed  by 
the  lacteals,  and  conveyed  to  the  thoracic  duct*  The  lai]ge 
intestines  also  possess  lacteals,  so  that  if  any  portion  of 
ch^le  should  not  have  been  absorbed  in  the  small  intestines, 
it  IS  taken  up  in  the  large  ones.  The  faecea  paaa  from  tbe 
small  to  the  large  intestines  and  there  acquire  that  pecolisr 
fetid  odour  which  distinguishes  them.  They  are  gradually 
urged  on  into  the  sigmoid  flexure  of  the  colon  and  rectum, 
where  they  remain  for  a  certain  time,  and  are  then  dii- 
charged. 

Excretion  of  the  /Veeea.-*The  fsecea  gradually  accumu- 
lating in  the  rectum  stimulate  it  to  discharge  ita  contents; 
and  the  diaphragm  and  abdominal  muadea  expel  the  faeces, 
overpoweriug  the  levator  and  sphincter  ani.  After  tbe 
excretion,  the  levator  chiefly  retracta  the  intestine,  which 
ia  again  closed  by  ita  aphincter. 

Absorption  and  Course  of  the  CAyr«,«— The  absorbents 
which  take  up  the  chyle  in  the  inteatinea  are  called  laeteali. 
They  are  most  numerous  in  the  jejunum.  The  lacteals  of 
the  small  intestines,  and  part  of  the  lai^ge,  convey  the 
chyle  to  the  mesenteric  glands,  where  it  ia  supposed  to 
nndergQ  some  change,  which  is  rendered  evident  by  a 
change  of  colour ;  the  fluid  which  paaaea  frona  the  gland 
baa  a  more  pink  and  rather  leia  milky  appearance.  Pasaing 
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from  oDe  el&nd  to  another,  they  altimatelj  form  ft  smMll 
Dumher  of  large  trunliB.  Theae  accompftoj  the  BUperior 
meaenteric  artery  to  the  right  side  of  the  aorta,  and  there 
join  the  thoracic  dact.  The  thoracic  duel  ii  formed  by  the 
junction  of  the  lacteala  with  the  tymphatica  of  the  pelria 
and  lower  eztremitiea.  It  begins  on  the  third  lombar 
vertebrft,  and  here  awella  oat  iato  an  oval  aac,  called 
receptaeulvm  ehyli.  Proceeding  apwarda,  on  the  right 
aide  of  the  aorta,  it  pa«sei  through  the  aortic  opening  of 
the  diaphragm  into  the  poaterior  mediaatinnm.  On  the 
fourth  doraal  Tertebra  it  cronaea  behind  the  aorta  to  reach 
-thelefl  aide  of  the  neck,  and  terminatea  in  the  angle  of 
union  of  the  BubclaTian  and  internal  jugular  Teina. 

Ute  of  the  tpleen. — The  physiology  of  the  spleen  ie  not 
nudentood.  By  lome  it  baa  been  thought  Babeervieiit  to 
the  function  of  the  liTer,  by  preparing  a  fluid  for  the  Tena 
portffi.  Others  consider  it  aubaenieut  to  the  stomach,  and 
that  it  receives  the  surcharge  of  hlood  when  the  stomach 
u  empty.  The  most  rational  theory  is  that  of  Mr.  Dobson  i 
he  found  that  the  spleen  receiTes  most  blood  during  diges- 
tion, and  that,  when  digestion  is  completed,  it  recoTera  its 
normal  condition.  Hence  he  imagined  that  the  spleen 
becomes  a  reterroir  or  diverticulum  for  a  part  of  the  blood, 
until  the  system  can  accommodate  itself  to  the  addirional 
fluid  which  has  been  thrown  into  the  circulating  masa  of 
fluida.  Some  modem  physiologists  imagine  that  the  spleen 
is  subservient  in  producing  the  colouring  mstter  of  the 
blood,  and  that  it  indeed  may  be  sud  to  form  the  red 
globulea,  but  on  insnfflcieot  gronnds. 

THE  BLOOD. 

The  blood  when  firat  drawn  from  the  living  body  appear* 
homogeneous  ;  but,  submitted  to  the  microscope,  exhibit* 
an  almost  colourless  fluid,  with  numerous  red  aud  while 
globules  floating  in  it.  By  standing,  it  coagulate*  in  from 
three  to  seven  minutes,  and  after  a  space  of  half  an  hour 
or  more,  it  separates  into  two  parts— serum  and  craasa- 

Thus  the  blood  at  first  cousiats  of  Ii'^Hor  tangumit  (or 
platma)  and  red  globules.  The  rrassamentum  formed 
afterwards  containa  the  fibrine  of  the  liquor  songuinia,  a> 
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well  as  the  globules  entangled  in  its  meshes.  Betides  the 
red  corpuscles,  numerous  pale  corpuscles  are  found  in  the 
blood. 

The  red  corpuscles,  or  globules,  in  man,  are  eirenlar, 
flattened,  biconcave  discs,  about  3^iyth  of  an  inch  in 
diameter,  and  a  fourth  of  that  measure  in  thickneas.  Tbej 
are  generally  of  the  same  form  in  the  mammalia,  exoeptiiig 
the  camel,  in  which  they  are  rather  ovoid.  In  reptiles, 
birds,  and  fishes,  they  are  generally  oval,  with  a  centni 
thicker  nucleus,  instead  of  a  depression.  They  Tmry  muck 
in  size  in  animals ;  are  largest  in  the  elephant  amoncst  the 
mammalia ;  smallest  in  the  napu  musk  deer,  according  to 
Mr.  GulliTer,  not  exceeding  the  tt^ttv^  ^^  '^  ^^^  ™ 
diameter.  They  are  largest  in  the  proteus,  the  siren,  and 
the  frog;  being  in  the  proteus  -^f^th  of  an  indi  in 
diameter. 

The  red  corpuscles  consist  of  a  colourless  eoTelope,  sur- 
rounding the  colouring  matter ;  and  in  those  cases  where 
there  is  a  central  nucleus,  the  colouring  matter  is  deposited 
around  it.  The  human  discs,  by  allowing  the  blood  t» 
rest,  have  a  tendency  to  collect  together  in  rows  by  tMr 
flat  surface,  like  rolls  of  money. 

The  pale  eoqntscles  are  fewer  than  the  red,  and  generaDj 
of  a  larger  size  ;  they  are  more  spherical,  present  an  uneven 
surface,  and  are  found  to  contain  one  or  more  granules. 
They  may  be  considered  as  transitional,  or  undeyeloped 
red  corpuscles. 

The  coagulation  of  the  blood  is  usually  said  to  be  owing 
to  the  tendency  of  the  fibrine  to  take  on  the  solid  form, 
but  from  the  elaborate  researches  of  Dr.  Richardson,  it 
appears  to  depend  upon  the  escape  of  sulphide  of  am- 
monium. In  inflammation  the  clot  often  presents  a  buffed 
appearance,  which  is  explained  in  two  or  three  ways ;  either 
the  blood  coagulating  more  slowly,  more  time  is  allowed 
for  the  subsidence  of  the  red  particles,  leaving  some  fibrine 
at  the  surface  free  from  them ;  or  the  red  globules  unite 
more  firmly  and  rapidly,  and  sink  sooner ;  or,  the  contract 
tion  of  the  fibrine  being  stronger,  it  squeezes  out  of  its 
meshes  the  red  globules,  which  sink  by  their  gravity,  and 
retains  the  pale  ones  at  the  top,  they  being  much  lighter. 

Arterial  blood  is  now  considered  to  coagulate  rather 
sooner  than  venous. 
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CoaguUdon  ia  promoted  or  accelerated  by  heat  tlightljr 
above  the  natural  temperature:  also  by  expotare  to  air, 
ipcre&ieil  extent  of  aurface,  agitation,  and  by  faintneM,  aa 
in  hsemorrhageB.  Coagulation  is  retarded  by  cold,  eicla- 
■ioD  of  air,  copious  dilution  with  water,  caastic  potaah  and 
Boda,  and  adds. 

Circulation  of  the  Blood. — The  blood  ia  returned  from 
the  upper  part  of  the  body  by  tbe  luperior  rena  cara,  from 
the  inferior  part  by  the  inferior  caia,  and  from  the  benrt 
ittelf  by  the  coronary  Tein  to  the  right  aoricle.  Tbia 
GontnctB  and  diachai^ea  its  contents  into  the  right  rea- 
tricle :  when  completely  filled,  the  right  ventricle  contracts ; 
by  that  contraction,  its  tricuspid  valve  a  bronght  into 
action,  and  prevents  the  blood  returning  into  the  auricle, 
and  the  contents  are  propelled  through  the  pulmonary 
artery  and  its  ramification  to  the  lung*.  From  the  lungs 
the  blood  is  returned  by  tbe  four  pulmonary  veins  to  the 
left  auricle,  which,  being  distended,  now  contracts,  and 
throws  the  biood  into  tbe  left  ventricle.  The  left  ventricle 
then  contracts,  its  mitral  valve  closes  the  opening,  and  the 
blood  is  propelled  through  the  aorta  into  the  capillary 
aystem,  to  be  again  returned  by  tbe  veins.  The  aorta  and 
pulmonary  artery  are  each  guarded  by  three  semilunar  or 
aigmoid  valves,  which  prevent  the  blood  returning  into  tbe 
ventriclee. 

Falal  Circulation. — Tbe  circulation  of  blood  in  the  fcetna 
is  considered  now  to  be  carried  on  in  the  following  manner: 
the  blood,  purified  in  the  placenta,  is  carried  to  the  f<etUB 
by  the  umbilical  vein,  which,  running  along  the  longitudinal 
fissure  of  the  liver,  gives  braDches  to  each  lobe  of  it,  and 
its  continuous  branch  passes  to  theinferior  vena  cava,  under 
the  name  of  the  duetu*  venonu :  next,  the  blood  of  the 
inferior  cava  enters  tbe  right  auricle  of  the  heart,  and  is 
directed  by  the  Bustacblan  valve  through  the  foramen 
ovale  into  the  left  auricle,  firam  which  it  panes  into  the 
left  ventricle,  and  thence  into  the  ascending  aorta.  Nearly 
all  this  blood  goes  to  the  head  and  upper  utremities,  from 
which  parts  it  returns  to  the  heart  by  the  superior  cava, 
and  eutera  the  right  auricle,  in  which,  sepnrated  by  the 
fiuBtachian  valve  from  the  lower  current,  it  pastes  on  to  the 
right  ventricle,  and  thence  into  the  pulmonary  artery,  wliich 
in  the  foetus  baa  three  branches,  the  two  pulmonary  arteries. 
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til  yet  f  ery  ftinall,  and  a  third  Urge  trank,  named  Jmeiu 
arierioMUMy  leading  into  the  lower  part  of  the  arch  of  the 
aorta.  Most  of  the  hlood  then  reeeiTed  by  the  polmonaiy 
artery  patset  into  the  aorta,  Tery  hitle  into  the  langa ;  and 
the  blood  thus  received  by  Uie  aorta  deacenda  to  aapply  the 
lower  parts  of  the  body,  a  large  portion  of  it  finding  its 
way  into  the  ambilical  arteries  (then  Terj  large),  to  be 
carried  back  to  the  placenta  to  be  purified. 

This  kind  of  circulation  ia  highly  probnble^  when  we 
take  into  consideration  the  soperior  developoient  of  the 
head  and  upper  extremities,  the  sitoation  of  the  Enatachisa 
Talve,  and  the  pecaliar  direction  in  which  the  d actus 
arteriosus  enters  the  aorta :  this  is  the  description  which  is 
now  more  generally  reeeiTed. 

The  temperature  of  the  blood  is  about  98^.  The  caaK 
of  it  is  not  perfectly  agreed  upon.  Some  attribute  it  te 
the  caloric  evoWed  in  the  lungs,  arising  from  the  union  of 
oxygen  with  carbon,  and  say  that  it  is  carried  by  means  of 
the  blood  to  the  different  parts  of  the  body ;  others  more 
rationally  consider  that  odoric  is  evolved  in  the  genersl 
capillaries  at  the  time  of  the  conversion  of  the  arterial  into 
venous  blood,  by  a  process  analogous  to  combustion,  which 
is  BO  probable,  that  scarcely  any  other  hypotheaia  appears 
requisite.  Sir  B.  Brodie  considered  that  Uie  nervous  iystea 
is  maiuly  concerned  in  the  production  of  animal  heat. 

0/  Re^tpiraiion. — The  air  is  received  into  the  lungs  by 
the  enlargement  of  the  cavity  of  the  chest.  The  powers 
which  effect  this  enlargement,  in  common  inspiration,  are 
the  diaphragm  and  intercostal  muscles ;  in  forced  inspira- 
tion, many  other  mu»cles  are  brought  into  play,  auch  as 
the  trapesius,  rhomboidei,  levator  aog^li  acapnfse,  pectorahs 
major  and  minor,  subclavius,  scaleni,  serrata  postici,  serratos 
magnuB,  and  latisftimus  dorsi,  and  all  the  musdea  between 
the  chest  and  the  chin.  The  blood  of  the  pulmonary  artery 
being  exposed  to  the  influence  of  the  air  in  the  lungs,  is 
converted  from  a  dark  colour  into  a  florid  red,  by  parting 
with  carbonic  acid  and  the  absorption  of  oxygen.  Combined 
with  carbonic  acid,  a  watery  vapour  ia  likewiae  evolved. 
When  the  blood  has  been  properly  acted  upon,  the  inspi- 
ratory muscles  relax,  while  the  abdominal  muscles,  pressing 
the  viscera  upwards  against  the  diaphragm,  diminish  the 
cavity  of  the  chest,  and  thus  expel  the  air.     In  forced 
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expiration  tevenl  hiiibcIm  usist ;  ibey-  are  the  triangiDUm 
ateroi,  Bemti  poitici  iDferiorea,  IcTatotva  nni,  qoadniti 
lam  bom  m,  latianmaa  and  lon^simus  dorai. 

or  SKCBKTION. 

The  term  accretion  it  applied  to  that  proceu  b/  vhicb 
parta  of  the  blood  are  aeparated  in  the  Tarioa*  oi^jana. 
The  manner  in  vhicb  secretion  ii  effected  ia  perfectly 
O  ok  no  WD. 

The  secretiona  may  be  divided  into  erAaIaMoiu,.^iffi«(br 
teeretions,  and  glandular  teerelioiu. 

A  distinction  ia  made  by  some  between  secretions  and 
excretions  in  this  way,  tie.,  a  secretion  is  something  which 
ia  capable  of  caosing  changes  in  other  parts  before  it  learea 
the  body  ;  an  excretion  is  something  thrown  off  ^m  the 
body  aa  naeleas,  and  even  injurioua,  end  although  retained 
some  time  producea  no  beneficial  change  in  other  fluids  or 
solids. 

0/t/ie  Secretion  and  Exerelion  of  the  T'etn-*.— The  tears 
are  secreted  by  the  lachrymal  gland,  from  whence  they  are 
conveyed  hy  six  or  seven  excretory  canals  to  the  upper  and 
onter  part  of  the  eye,  where  they  pasa  through  the  con- 
JQDctiva,  and  are  carried  by  a  triangular  canal,  formed  by 
a  meeting  of  the  eyelids,  to  the  inner  canthna  of  the  eye, 
where  they  ere  absorbed  by  the  ptinela  laerymalia,  and 
conveyed  by  two  tabes  to  iJie  taehrymal  aae.  Prom  the 
laehrymal  sue  the  tesrs  pass  by  the  na»al  duet  into  the 
inferior  meatoH  of  the  nose. 

Ute  of  the  Tear*. — The  tean  keep  the  cornea  moist, 
prevent  the  fHction  of  the  eyelida  on  the  eyea,  and  waah 
away  any  extraneooa  bodiea  whicb  may  have  fallen  into 
the  eye ;  they  are  of  mnch  use  to  the  nose  by  lubricating 
the  membrane,  and  thna  conUibating  to  the  perfection  of 
smelling. 

Secretion  of  Mili. — ^The  milk  ia  secreted  in  the  glandolar 
tnifastance  of  the  mammte.  The  tubMli  laetiferi  commence 
in  numerous  small  portions  of  the  gland,  oiled  ffnmute*. 
As  they  approach  the  nipple,  the  ducts  unite  into  twelve  or 
flfteen,  of  considerable  sue,  which  terminate  on  the  aorface 
of  the  nipple  by  open  mouths.  The  milk  ia  only  for  the 
purpose  of  nourishing  the  infknt. 

Secretion  of  Saiiea.—Tht   aaliT*  i"  aeorrted    hy  the 
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parotid,  submaxillary,  and  sablingaal  glands,  and  cooTejcd 
by  their  ducts  into  the  mouth.  Its  use  aeema  to  be^  to 
assist  the  mastication  and  deglutition  of  the  food,  and  its 
digestion  in  the  stomach ;  any  more  special  use  is  doubtfol, 
although  it  is  affirmed  by  some  that  it  converts  starch  into 
dextrine. 

Secretion  of  Gastric  Juice. — The  gastric  joioe  is  aupposed 
to  be  secreted  partly  by  the  extreme  arteries  of  the  tillow 
coat  of  the  stomach,  and  partly  within  the  foUidet.  It 
dissolves  those  substances  which  are  natritiona  to  the 
auimal,  and  has  always  an  acid  reaction. 

Secretion  o/ the  Pancreatic  Juice. —The  pancreatic  joioe 
is  secreted  in  the  acini  of  the  pancreas,  and  conveyed  bf 
numerous  small  ducts  into  the  great  pancreatic  dact,  wliitt 
opens  along  with  the  ductus  choledochus  in  the  doodeniiB. 
It  is  supposed  to  assist  in  chylification,  by  dilating  die 
bile,  and  adding  to  the  saline  ingredients.  By  some  it  ii 
supposed  to  saponify  the  fat  and  oils  taken,  and  by  othcn 
to  convert  starch  into  sugar. 

Secretion  of  Bile. — The  bile  is  secreted  in  the  liver  bj 
the  minute  branches  of  the  vena  portse  in  the  octan  or 
lobules ;  from  thence  it  passes  along  the  excretory  dacta, 
called  the  |9ort  bilarii,  into  the  hepatic  duct ;  this,  with  die 
cystic  duct,  forms  the  ductus  communis  choledoehuM^  whieh 
terminates  in  the  duodenum.  It  is  considered  that  the 
blood  of  the  vena  portae,  having  more  carbon  and  hydro^ 
than  that  of  the  hepatic  artery,  is  more  proper  for  famish- 
ing the  elements  of  bile. 

Excretion  of  Bile. — When  digestion  is  not  going  on,  the 
opening  of  the  ductus  choledochus  is  closed  by  the  contrao* 
tion  of  the  duodenum ;  and  the  bile  therefore,  not  fin*^'"S 
access  into  it,  regurgitates  into  the  gall-bladder,  where  it 
acquires  greater  consistence.  When  the  daodenam  it 
distended  with  chyme,  the  irritation  it  produces  is  pro- 
pagated to  the  gall-bladder,  the  parietes  of  which  contract 
and  force  the  bile  along  the  cystic  duct  into  the  ductal 
communis  choledochus,  and  from  thence  into  the 
duodenum. 

Use  of  the  Bile. — ^The  bile  precipitates  the  fsecea  from 
the  chyle,  and  excites  the  peristaltic  motion  of  the  intes- 
tines ;  it  is  also  considered  to  be  an  outlet  for  carbon  and 
hydrogen  firom  the  body. 


PHYSIOLOST.  623 

Seerelum  of  Urine. — The  urine  is  accreted  by  the  mionte 
branches  of  the  renal  srtery  into  the  tubuli  urinifiri ;  then 
paues  through  the  papUlce  or  otamtrtanf  proeetet,  into  the 
calieet.  These  uniting,  form  three  or  four  principal  tubes, 
named  tnfundibula,  which  terminate  in  the  pelvis  of  the 
kidney.  The  pelvia  contrncting  forms  the  ureter,  vhich 
carries  the  urine  to  the  bkdder. 

The  oblique  manner  in  which  the  ureters  penetrate  the 
bladder  prevents  the  urine  from  returning ;  the  inner 
membrane  of  the  bladder  lying  over  the  opening  produces 
the  effect  of  ■  Ta]ve.  It  is  also  believed  to  be  intended  to 
prevent  such  over- distension  of  the  bladder  as  might  lead 
to  rupture  of  it. 

Excretion  of  Urine. — As  soon   as   there  is   a  certain 

ansotity  of  urine  in  the  bladder,  we  feel  an  inclination  to 
ischarge  it.  This  we  effect  partly  hy  the  contraction  of 
the  blsader  itself,  and  partly  by  the  action  of  the  abdominal 
muscles  and  diaphragm,  which  press  the  intestines  against 
the  bladder.   The  urine  is  the  principal  outlet  for  nitrogen. 

SeerelioH  of  Semen.— The  semen  is  secreted  by  the 
minute  branches  of  the  spermatic  arteries  in  the  testicles. 
It  passes  through  the  tubuli  temini/eri  into  the  ttua  recta  ; 
contained  in  the  rele  teetti.  From  the  rete  testis  the 
semen  passes  by  the  vata  efferentia  into  the  eoni  powulori, 
forming  the  head  or  fflo6ui  major  of  the  epididymis  ;  then 
through  the  body  of  the  epididymis  iulo  its  lower  part, 
called  ^/oAtu  mirutr  or  Cauda,  in  the  convoluted  ra»  deferene. 
The  VBS  deferens  opens  with  the  veneula  semtna/u  into  the 
urethra. 

f7fe  o/  the  Fetieuta  Seimnalee. — They  are  generally  inp- 
posed  to  receive  the  semen,  and  to  effect  some  change  in  it. 
By  some  they  are  considered  to  secrete  a  peculiar  fluid. 

Vte  o^  the  Prostate  G/anc/.— The  prostate  gland  secretes 
a  peculiar  fluid,  which  is  dischai^ed  into  the  urethra  by 
ten  or  twelve  ducts.  This  secretion  is  combined  And 
discharged  with  the  seminal  fluid,  but  its  function  ia 
unknown. 

Ute  of  the  Uterut, — ^Tbe  atems  ia  of  service  for  the 
function  of  meiutruation,  and  for  the  reception  and  nutrition 
of  the  oBum. 

During  coition  tbe  utema  is  supposed  to  open  a  little, 
and  draw  in  the  semen  by  aspiration ;  the  Fallopian  tube 


624  PHTSIOLOOT. 

directs  it  to  the  OTariam:  the  contaet  of  the  MmeB 
determinee  the  niptare  of  one  of  the  OTiirian  reaidea,  whidi 
in  a  few  daya  paasea  into  the  nteros.  Some  aathon 
imagine  that  it  is  not  the  semen  that  is  carried  to  the 
oTarinm,  bat  only  the  yaponr  that  exhales  from  it,  or  «■» 
§eminalis.  Others  think  the  semen  is  absorbed,  and  carried 
to  the  ovaria  by  means  of  the  arteries.  No  theory  yet 
started  carries  much  probability  with  it. 

OF  THE  BRAIK  AND  0BGAK8  OF  SENSE. 

0/  ike  Physiology  of  the  Brain, — ^The  uses  of  the  biaiii 
in  the  animal  economy  are  very  numeroas  and  important 
It  is  the  material  organ  of  the  inieileci  or  miHd;  it  gives, 
through  the  medium  of  the  nerves,  the  power  of  voimMtarji 
motion ;  it  is  the  seat  of  sensation  and  of  sympaihi£9,  and 
exerts  more  or  less  influence  upon  all  the  vital  phenomena. 

The  sensations  are  those  functions  destined  to  receiTe 
the  impressions  of  external  objects,  and  to  tranamit  then 
to  the  intellect. 

They  are  five  in  number,  viz.  vision,  hearing,  smelling, 
taste  and  touch. 

Mechanism  of  Vision, — The  rays  of  light,  emanating 
from  surrounding  objects,  which  fall  on  the  cornea,  are  in 
part  reflected,  and  thus  contribute  to  form  the  brilliancy 
of  the  eye.  The  transparent  cornea  refracts  the  remaining 
rays,  and  thus  increases  the  intensity  of  light ;  the  rays 
then  pass  through  the  anterior  chamber,  pnpil,  and  posterior 
chamber  to  the  lens.  The  number  of  rays  which  fall  on 
the  lens  is  regulated  by  tlie  iris,  which  contracts  or  dilates, 
to  allow  more  or  less  light  to  pass  throagh  the  pupil, 
according  as  an  object  may  be  more  or  less  lighted.  Those 
rays  that  fall  on  the  iris  are  reflected,  and,  returning 
through  the  cornea,  exhibit  the  colours  of  the  iris.  The 
crystalline  lens,  both  from  its  structure  and  form,  very 
powerfully  refracts  the  rays,  and  collects  them  into  a  focus, 
in  the  vitreous  humour ;  from  which  point  they  diverge, 
and  are  spread  out  upon  the  retina  in  the  bottom  of  the 
eye,  where  the  impression  is  received,  and  conveyed  along 
the  optic  nerve  to  the  brain,  and  produces  ritibfi.  The 
object  is  depicted  in  an  inverted  manner  at  the  bottom 
of  the  eye. 
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The  eoi^netiva  protect*  the  uitenoT  nirflue  of  the  e je  t 
it  aecretet  a  flaid  which  mixei  vitbthe  tears,  uid  leenu  to 
bkve  the  suae  um  ;  it  anpporta  the  preisnra  when  the  aje 
ta  moTed,  and  being  always  poliahed  and  hDmid,  it  givw 
much  facility  to  motion. 

The  tclerolie  ia  evidently  to  protect  the  interior  parts  of 
the  eye,  and  to  aerve  besides  as  a  point  of  insertion  Cor  tha 
mnBclea  that  mote  the  eye. 

The  choroid  membnne  is  the  moat  Tascolar  coat  of  the 
eye,  allowing  the  rsmifications  of  the  vessels,  and  secreting 
the  pigmentutn  nigrum. 

The  pijfmettlum  mgrum  abaorba  the  lights  after  it  luw 
traversed  the  retina,  and  thus  prevents  daszling. 

The  darlc  matter,  called  uvea,  on  the  posterior  surface  of 
'     the  iris,  is  to  absorb  those  rays  that  may  be  reflected  by 

■  the  polished  surface  of  the  cryatalline  lena. 

>        The  use  of  the  ciliary  proeettet  ia  not  perfectly  under* 

I    stood.     By  aome  they  are  conaidered  to  aecrete  the  aqtieons 

1    humoar.     Haller  thinks  that  they  maintain  the  lens  in  the 

most  advantaj^ous  position.      Some  physiologists  thiok 

■  that  they  are  muaculnr,  and  are  able  to  produce  changes  in 
the  convexity  of  tbe  lena. 

•  The  eyebroKt  guard  the  eyes  from  external  violence  by 

•  the  projection  wEich  they  form;  they  protect  the  eyea  from 

■  too  much  light,  particularly  when  it  comes  from  above, 
■I  and  they  prevent  perapiration  from  flowing  towarda   or 

^  irritating  the  surface  of  the  eye. 

p       The  eyeliiU  during  aleep  cover  the  eyea,  and  thua  pre- 

■ '  serve  them  from  the  contact  of  any  foreign  bodies  floating 

''  in  the  air  ;  they  moderate  the  force  of  a  too  brilliant  light; 

>|  and  by  their  regular  and  habitual  motion,  preaerre  tiie 

.'  eyes  from  the  efi'ects  of  the  continued  contact  of  the  air  ; 

tf  and,  by  their  sudden  closure,  guard  them  from  any  shoclc. 
a         The  secretion  from  the  meibomian  glandi  facilitates  the 

K  motion  of  the  eyelids,  prevents  them  sticking  together,  and 

li  by  ita  oily  character  preventa  the  tears  passing  over  the 

t  edges  of  the  lida. 

•        Hearing.  —  The  external  ear,    or  ^titns,    collects    the 

b  sonorous  undalations,  and  directs  them  towards  themeotHs 

k  avdiloriut  extemHt.     This  trampet-like  tube  concentiatea 

It  Kud  conveys  them  to  the  membrana  tyw^imi.     The  sosn- 
27 
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rous  waves  striking  against  this  membrane,  cause  it  to 
▼ibrate ;  this  vibratory  motion  will  be  also  given  to  the 
mudleua,  which  is  in  contact  with  the  membrane.  The 
malleus  moves  the  incus;  the  incus,  the  os  orbieulare;  and 
this  latter  moves  the  stapes.  Now  the  base  of  the  stapes 
being  attached  to  the  membrane,  closing  the  fenestra 
avalis,  it  is  evident  that  the  stapes  must  act  the  part  of  a 
piston ;  that  is,  compressing  or  dilating  the  fluid  in  the 
vestibule,  semicircular  canali,  and  cochlea.  The  motion  of 
this  fluid  conveys  the  impression  to  the  acoustic  neree 
which  lines  the  labyrinth.  Tins  nerve,  receiving  the  im- 
pression, conveys  it  to  the  brain. 

The  Eustachian  tube  admits  the  free  passage  of  air  into 
and  from  the  cavity  of  the  tympanum,  thus  preserving  s 
due  balance  with  the  external  air,  and  enabling  the  mem- 
brana  tympani  to  move  in  obedience  to  the  alighteat  im- 
pression. 

The  mastoid  cells  are  supposed  to  augment  the  intensitj 
of  the  sound. 

The  fenestra  rotunda  and  aqueducts  are  supposed  to 
allow  the  liquid  of  the  labyriuth  to  suffer  vibrations. 

Of  taste,  —  To  produce  the  sensation  of  taste  the  food 
must  be  moistened  and  applied  to  the  tongue.  Tbe  minute 
branches  of  the  lingual  branch  of  the  third  division  of  the 
fifth  pair  receive  the  impression,  and  convey  it  to  the 
brain. 

Tbe  glossO'pharyngeal  nerve  is  thought  by  some  to  be 
also  an  important  nerve  of  taste. 

Of  smell, — The  air,  filled  with  the  odorous  efQuvia  which 
exhale  from  most  bodies,  being  received  into  the  nostrils 
by  inspiration,  carries  these  particles  to  the  olfactory  nerve, 
which  ia  expanded  over  the  surface  of  the  pituitary  mem- 
brane. By  these  means  a  kind  of  sensation  is  produced, 
which  we  call  smell.  Mucus  is  secreted  to  preserve  the 
extremities  of  the  nerves,  and  to  lessen  the  two  strong  im- 
pression that  would  arise  from  the  immediate  contact  of 
the  odoriferous  particles. 

Of  the  functions  of  the  s^'n.— The  cutis  vera,  or  true 
skin,  forms  the  organ  of  touch,  besides  which  it  is  a  me- 
dium for  absorption,  and  has  a  function  analogous  to  that 
of  the  lungs,  namely,  the  discharge  of  useless  carbon  from 
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the  ayBtem.  The  carbonic  acid  produced  io  the  praceta  ia 
formed  by  the  union  of  the  carhon  with  the  oxjgeo  of  the 
atmosphere  in  the  capillariea. 

The  cuticle,  or  eptdermit,  aeema  to  blunt  the  othenriae 
too  acute  tentibility  of  the  cutia  vera,  and  to  protect  it  from 
the  impreMion  of  external  bodiea. 

Of  the  voice. — The  air  expelled  from  the  lunga  paaut 
through  the  trachea  and  laryni.  In  the  latter,  the  paaas^e 
for  it  ia  much  smaller  then  in  the  trachea,  and  the  air  u 
forced  through  a,  narrow  slit,  the  two  lidea  of  which  are 
vibrating  planeB,  and  which  then  produce  lonorona  nndn- 
lationi  in  the  transmitted  current  of  air.  The  intensity  of  the 
sound  depends  on  the  length  of  the  chordae  voeaia,  the 
distance  between  them,  and  the  force  with  which  the  air 
is  expelled.  The  modifications  of  the  voice  depend  upon 
the  (iterations  produced  on  the  opening  of  the  gtotli*  by 
iti  muscles  and  ligameuta;  and  articulalion,  upon  the 
movement  of  the  moscles  of  the  mouth  and  pdate. 
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DE.  CULLEPTS  TABLE  OP  NOSOLOGY  OP  THE 
CLASSES,  OEDEES,  AND  6ENEEA  OF  DISEASES. 


CLASS  L^PYEEXIiE. 


rSBEILS  DI8SA8IS. 


ORDEK  L 


4  1.  IntermitUtUif. 

1  Tortiana 

2  Qmrttni 

3  Qootidiana 

4  Synocha 

5  Typhus 

6  Synochiu 


i  1.  IntenmiiimU. 

1  Tertitn  Ague. 

2  Qutrttn    „ 

3  Quotidian  „ 

4  Inflammalorj  Fever. 

5  Putrid 

6  MUed 


r» 


»t 


ORDER  II. 


PHLKOMA8UB. 

7  Phlogotii 

8  Ophthalmia 

9  Phrenitit 

10  Cynanche 

11  Pneumonia 

12  CardiUt 

13  Peritonitis 

14  Gastritis 

15  Enteritis 

16  Hepatitis 

17  Splenitis 

18  Nephritis 

19  CysUtis 

20  Hysteritis 

21  Rheumatismus 

22  Odontalgia 

23  Podagra 

24  Arthropnosis 


iNFLAjffMATioNB  attended  with 

FEVKR. 

7  Inflammation. 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


ff 


If 


ff 


ff 


ff 


ft 


ff 


ft 


ft 


ft 

ft 


ft 


ft 


of  the  Eye. 
Brain. 
Throat. 
Lungs. 
Heart. 
Peritoneum. 
Stomach. 
Bowels. 
Liver. 
Spleen. 
Kidney. 
BUdder. 
Uterus. 


ft 


ft 
ft 


t» 


it 


If 


tf 


ft 


ft 


ft 
ft 


21  Rheumatism. 

22  Toothache. 

23  Gout. 

24  Pus  in  a  Joint 


ft 


*  This  Nosology  is  introduced  for  the  use  of  gentlemen  on  the 
Medical  Service  of  the  Army. 
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25  TuioU 
2S  Vufedll 
27  RabMdi 


29  P«ttii  . 

30  BiTiipcli) 

31  Miliaria 

32  UHidriti 

33  Pcmphigu 

34  Aphtb* 


35  Epiitiiii  -    . 

36  Hrmoptjiii. 

37  HKiDorrboit 

38  Menorrbagii 


.  27  Heule*. 

.  28  Sculet  Fever. 

.  29  PUgse. 

.  30  St.  Anthonj't  Plie. 

.  31  UilitTT  Fet«r. 

.  32  Kettle  BMh. 

.  33  Vnicnlar  Pcrer. 

.  34  Thrnth. 
OBDBB  IV. 


35  Uunonhiga  from  tiia  Nom. 

36  „  „       Lsngf. 

37  PHu. 

38  Overflowaf the Ueiue*. 


jASS  II.— neuroses. 

NXBYODS  DISKABX8. 
ORDER  I. 


43  Syncope 

44  Dyipepiis 

45  HfpoeltDndiiiiii   . 

46  ChkineU     . 


,    41  Apopleij. 
.    42  Pilijr. 
ORDER  II. 

.    43  Funting. 
.    44  ladigeitioii. 

43  Low  Spirit!. 

46  Oreen  "'  " 


48  Triimu 

49  CoDTiitiia 

50  Chore* 

51  Riphtnia 


47  Cnmp. 

48  Locked  Jaw. 

49  ConVQlnatL 

50  St.  ITiiBi'e  DtDM. 

51  Spurn  of  thfl  lointt. 
32  Epilep«r. 
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Ordtr  in,  eonHmmL 

53  Palpitatio     . 

54  Aithma 

55  DjtpiMBt 

56  Pertnstii 

57  Pyrotis 

58  CoUca  . 

59  Cholera 

60  Diarrhoei 

61  Diibetei 

62  Hytteria 

63  HydrophobU 


64  Amentia 

65  Melancholia. 

66  Mania . 

67  Oneirodynia. 


53  Palphatioii  of  the  Hent. 

54  Afthma. 

55  DifBcdt  Breathing. 

56  Hooping  Coogh. 

57  Water  Braah. 

58  CdUe. 

59  Vomittng  and  Forging. 

60  Pmging. 

61  ExcettiTe  diaeharge  oC  Urine 

62  Hysterica. 

63  Canine  Madneia. 


ORDER  IV. 


MKNTAJL  DXanABSS. 

64  Idiotcy. 

65  Melancholy.. 

66  Madneia. 

67  Night  Mare. 


CLASS  III.— CACHEXLffi. 

CACHECTIC  DISEASES. 


ORDER  I. 

MAKC0KK8. 

IMACIATION   or   THV    BODY. 

68  Tabes  . 

.    68  Wasting. 

69  Atrophia 

.    69  Atrophy. 

ORDER  II. 

INTUMSaCKNTIiB. 

SWKLLtNGS. 

$  1.  Adipotm, 

$  1.  Fatty, 

70  Polysarda    . 

70  Corpulency. 

$  2.  Plahto$m, 

$  2.  Flatulent. 

71  Pneumatosis 

71  Emphysema. 

72  Tympanites  . 

.     72  Dmm.belly. 

73  Physometra . 

.     73  Air  in  the  Uterus. 

$  3.  Aqwam, 

$  3.  DropncaL 

.    74  Dropsy  of  the  Integuments. 

75  Hydrocephalus 

.    75            ,,            Head. 

76  Hydrorachitis 

.     76            „            Spine. 

77  Hydrothorax 

.     77            „            Chest. 

78  Ascites 

.    78            „            Belly. 

79  Hydrometra. 

.    79            M           Utenia. 

80  Hydrocele    . 

.    80           ,,           TesUde. 

$  4.  Sotidm. 

§  4.  Solid. 

81  Physcooia     . 

.    81  Fleshy  Tumour  in  the  Abdomen 

82  Rachitis 

.    82  RiekeU. 

TABLE  or  NOSOLOOT. 


83  Scrophula 
81  Syphilii 

85  ScDrbatot     . 

86  XlepbanCiuii 

87  Lepn  . 

88  FrambcBiis    . 
.  89  Trichom*     . 

90  Iclenu 


83  King'i  EviL 

84  Veoerctl  Diieue. 

85  Scarry. 

86  Leg)  iwened  like  t 

87  Leprosy. 


91  Caligo  . 

92  Aiciurosii 

93  Dyaopia 


9!>  DyKCCM 
9C  Panciuia 
97  AnoBDiU 
S8  Agbeuilia 


CLASS  IV.— LOCALES. 

LOCAJ,    DISEASIS. 

OBDER  I. 


91  BUndaeu. 

92  Gatt>  Seren*. 

93  Bad  Sight. 

94  F«l(e  VinoD. 

95  Deifncu. 

96  WroDg  Hetriog. 

97  Lou  of  SmclL 
9S  „  Tut«.  ' 
99      „      Toacb. 


{  1.  Appt/ilM*  Envnei. 

100  Bulimia 

101  Polydipua  . 

102  Pica  .... 

103  Salyriaiii   . 

104  Nymphomania    . 

105  NoMalgia    . 

i  2.  Ap/utituM  Dtfidnlel. 

106  - 


Fabe  Jpptlita. 
>ai  Appetite. 

101  Tbint. 

102  Depraied  Appetite. 

103  Incontinence  in  Hen. 

104  „  Women. 
109  Longing  for  Rome. 

{  2.  Drferlive  jfypelilu, 

106  Bad  Appetile. 

107  WantofThint 

108  Impotence. 


109  Aphonia     . 

110  Mntilu      . 

111  Paraphonia 

112  PielliimDB. 

113  Slrabitmn*. 
lit  Dyiphagia. 
lis  Conlractnn 


log  Lou  of  Voice. 

110  DnmbneM. 

111  Bad  Voice. 

112  „    Uiicrance. 

113  Squinting. 

114  Difficult  Swallowing. 

115  Contnctioii. 


TABLB  OF  KOSOLOGT. 


• 

OROBK  IV. 

▲POCBKOtM. 

nrCBBABBS    DIBCMABOBt. 

116  PtqAhIo 

.    116  Flow  o€  Blood. 

117  Bphidrods 

.    117  SweaftiB|. 
.    118  FlowofTeiia. 

118  Bpiphon  . 

119  PtyiUamnt 

.      119           „       StllYB. 

ISO  Bnarerit    . 

•    120  Ineoatiiieiice  o£  Uriae. 

121  GonorrhoBft 

.    121  Clap. 

ORDER  V. 

BPIlCBBtBt. 

OBCTBUCnOlfS. 

122  Obttiiittio 

•    122  CotliTeBets. 

123  Ifchuria    . 

.    123  Suppression  of  Urine. 

124  Dytorit 

.    124  DiAenlt  diachaise  of  Urine. 

125  Dytpermititmiit 

.    125        H            ff            Semen. 

126  AmenorrfacBa 

.    126  Stoppage  of  the  Blenaea. 

ORDER  VI. 

TUMOEBl. 

TVMOUmt. 

127  Aneoriimt 

127  Aneorism. 

128  Vtrix 

.    128  Dilated  Vein. 

129  Ecchymoma 

.    129  A  Livid  Swelling. 

130  Schimis    . 

.    130  Hardened  Tomoor. 

131  Cancer 

*  .    131  Cancer. 

132  Baho 

.    132  Glandular  Tumoor. 

133  Sarcoma    . 

.     133  Fleshy  Tumour. 

134  Verruca 

.    134  Wart 

135  ClaTui 

.     135  Corn. 

136  Lupia 

.     136  Wen. 

137  Gtnglion  . 

.    137  Swelling  of  a  Tendon. 

138  Hydatii     . 

.     138  Hydatids. 

139  Hydarthmt 

.    139  White  Swelling. 

140  EzoitotM  . 

140  Tumour  on  a  Bone. 

ORDER  VII. 

BCTOPIJi. 

PBOTBUtlOKB. 

141  Hernia 

141  Rupture. 

142  Prolapsnt  . 

•    142  Protrusion  Uncovered. 

143  Loxatio 

•    143  Luxation  of  a  Bone. 

ORDER  Via. 

DIALTtBt. 

SOLUTION!  OR  DISUNION. 

144  Tulnot      . 

.     144  Wound. 

145  Ulcot 

.     145  Ulcer. 

146  Herpes 

.     146  Tetters. 

147  Tinea 

.    147  Scald  Head. 

148  Psora 

.    148  Itch. 

149  Fractnra    . 

.    149  Fracture. 

150  Caries 

.    150  Caries. 

PRACTICE  OF  MEDICINE. 

HEADS  OP  PRINCIPAL  DISEASES  TSSATBD  OP. 
INFLAUUATION. 


iNTERmiTlBTS. 

Ebdptic  Pbtsh. 

COKTINUID    PmU. 

Rubeola. 

STQocha. 

VirioU. 

Typhu!. 

VuicdU. 

Synochus. 

MiliuiB. 

Hectic  Fivib. 

1  TBB  I>1QUT1VB  ATSnif. 

ApbtbR. 

GutritiB. 

EDtcriti*. 

Miligni. 

DurrhiEa. 

PhMyngM. 

DywDteij. 

DytpepaU. 

Cliolen  Uorbni. 

Hepitilii. 

Colic*. 

Ictenu. 

Venoet. 

PeriWniti*. 

DIRKASM   or  THB   M 

MPIBATOBT    OBQAN*. 

Calirrhiu. 

BroDChltit. 

piwiB.. 

L^jngitii. 

HBunoptjti*. 

Croup. 

Phtbiiu. 

Pert^Mii. 

Ailhma. 

DieiAIM  or  TBI   01 

BODLATOBT  iTWUf. 

An^Pectoro. 

Carditi*. 

DlBEAiaS  OF    THI    BRAIM 

AND   HBETOO*   TTtM. 

HtningitU. 

TeUnni. 

PhrenitiB. 

Chori^ 

ApoplexU. 

HfiteriB. 

Pvaljriii. 

634  PRACTICE  OF  MEDICINS. 

DIgBASM   OF  THS  UUNABT   AND    GBNITAI.    OmOAIIS. 

Nephritis.  Hsmataria. 

Cyttitis.  Chlorosis. 

Hysteritis.  Menorrhagia. 

DISKA8BS   PKINCIPALLT   ATTACKING    FIBKOUa   AND   8TN0TIAL 

MBMBBANBS. 

Podagra.  BhemDatismui. 

HYDBOPBS. 

Anasarca.  Hydrothorax. 

Ascites. 


INFLAMMATION. 

The  signs  of  external  inflammation  are  pain,  heat,  rcd- 
uess,  and  swelliDg. 

Internal  inflammation  is  judged  of  by  the  local  ptia 
increased  upon  pressure;  the  functional  disorder  and 
general  derangement  of  the  system ;  and  the  blood,  vhet 
dravn,  is  generally  more  or  less  bufiy. 

The  exciting  causes  are  mechanical  and  chemical  irri- 
tants, cold,  and  poisons. 

The  pain  in  inflammation  is  produced  by  pressure  or 
distension  of  the  nervous  fllameuts,  which  probably  possess 
at  that  time  a  greater  degree  of  sensibility. 

The  heat  may  depend  upon  the  increased  quantity  of 
blood  in  the  part,  the  rapichty  of  the  changes  which  take 
place  in  the  blood,  and  some  peculiar  power  of  the  nerret. 

The  redness  is  occasioned  by  the  accumulation  of  the 
blood  in  vessels  which  previously  carried  only  the  colour- 
less parts  of  the  blood,  or  red  globules  in  less  number.  It 
is  the  opinion  of  some,  that  the  red  particles  do  not  eater 
vessels  which  did  not  contain  them  previously,  but  that  in 
a  healthy  state  they  passed  through  these  same  vessels  in 
smaller  number,  so  as  not  to  be  distinguishable  by  ordinary 
observation ;  and  that,  in  disease,  they  enter  in  larger 
number. 

The  swelling  is  effected  by  the  accumulation  of  blood, 
and  the  cfi'usion  of  serum  or  lymph,  into  the  surrounding 
cellular  tissue ;  the  action  of  the  absorbents  being,  at  the 
same  time,  somewhat  suspended. 

Inflammation  terminates  by  resolution,  effusion,  indura- 
tion, Buppuration,  ulceration,  and  gangrene. 
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Resolution  implies  a  tubeidence  of  the  inflsmmBtioii, 
without  any  apparent  organic  alteration. 

In  suppuration  a  new  fluid  named  pus  is  formed.  Its 
formatioB  inlerniUly  is  preceded  b;  rigors,  the  pain  become! 
of  a  throbbing  kind ;  tiiere  is  a  senaauoD  of  weight  in  the 
part :  when  it  is  formed,  the  pulse  continues  frequent,  but 
IS  sofier  and  more  compressible  i  night  sweats  and  hectic 
fever  often  aupeirene. 

In  ulceration,  there  is  an  increased  action  of  the  ab- 
sorbent vesiels,  which  removes  a  portion  of  the  living 
solids.  This  process  is  of  service  in  separating  the  dead 
from  the  living  parts. 

When  gangrene  or  sphacelus  takes  pince,  itie  known  bj 
the  suJdeu  cessation  of  pain,  a  sinking  irregular  pulse,  a 
cadaverous  countenance,  and  delirium ;  where  it  occurs 
eiterniiily,  the  parts  which  were  red  become  livid,  and  of 
a  dark  dusk;  colour,  vesications  take  place,  and  there  is  a 
peculiar  foetor  given  off  from  the  body.  Oangreue  and 
sphacelus  are  terms  often  employed  to  distinguish  two 
degrees  of  mortification :  gangrene  is  used  to  imply  that  a 
part  is  dying,  but  recoverable;  sphacelus  means  that  a 
part  is  totally  deprived  of  vitality. 

FBTEBS. 

General  Character  of  Feveri. — Tltere  is,  at  fltat,  a  sensa> 
tion  of  cliiliiaesB  with  cold  surface,  probably  dependent 
upon  internal  congestion,  succeeded  by  increased  heat,  a 
ftill  pnlse.  a  flushed  couutenance,  thirst,  debility,  languor, 
and  pain  in  the  limbs,  loss  of  appetite,  nausea,  vomiting 
and  restle^aness.  The  tongue  is  furred,  nod  the  different 
secretions  are  disordered. 

CuUeu  divides  fe*en  into  idiopathic  and  symptomatic; 
some  others  arrange  them  in  five  classes,  consisting  of 
intermittenls,  remittents,  continued  fevers,  hectic  feven, 
and  fevers  with  eruptions. 

Fevers  may  depend  upon  four  principal  causes ;  firs^ 
inflammation  of  an  acute  or  subacute  character  in  iome 
viscus  or  lissoe  of  the  body ;  secondly,  upon  some 
functional  derangement  without  evident  inflammation; 
and  thirdly,  upon  mere  loss  of  balance  of  the  circnladon ; 
and  fourthly,  upon  a  vitisled  condition  of  the  blood. 
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IntermiUenti  are  diieiari  in  wlucfa  there  are  dittinet 
paroxTiou  of  ferer.  between  which  thore  ia  an  apparentlj 
perfect  intermiftiion,  or  peiiod  firee  from  ferer. 

There  are  three  general  kinda  of  intermittentSy  the 
fmotidian^  tertian^  and  quartan,  Bendea  theae,  sereral 
varietiet  of  an  irregular  type,  which  are  nmmed  irr^olar 
tertian,  quartan,  &c. 

In  the  qMotidian,  the  febrile  parozyam  recara  daily  in 
the  morning,  and  is  in  general  the  longeat. 

In  the  tertian,  the  paroxysm  takes  place  every  second 
day,  towards  the  forenoon.  The  hot  fit  ia  generally  the 
longest. 

In  the  quartan^  the  paroxysm  recars  cTery  third  day  in 
the  afternoon.  The  cold  stage  is  the  longeat  and  moat 
violent. 

The  arenige  duration  of  a  paroxysm  is  about  six  hours. 

CauMt$  of  Intermittentt. — ^The  predisposing  cauaea  are, 
cold,  combined  with  moisture,  debility  of  the  system  from 
low  diet,  fatigue,  preceding  disease,  and  anxiety  of  mind. 
The  common  exciting  cause  is  considered  to  be  the  effluTiam 
from  mArsby  soils,  called  marsh  miam,  which  may  be 
produced  by  the  putrefactive  process  going  on  in  vegetable 
substances. 

The  paroxysm  of  an  intermittent  is  distinctly  marked  bj 
three  stages :  the  cold,  the  hot,  and  the  sweating. 

In  the  caid  stage,  a  sensation  of  cold  is  first  felt  in  the 
extremities,  and  subsequently  extends  over  the  whole  body ; 
the  blood  leaves  the  surface;  there  is  a  pale  conatricted 
skin,  great  languor,  and  listlessness,  hurried  respiration, 
oppression  at  the  prcecordia;  diminished  secretions;  a 
small,  frequent,  and  sometimes  irregular  pulse  ;  the  teeth 
chatter,  the  limbs  tremble,  and  there  is  a  convulsive  shaking 
of  the  whole  body. 

The  duration  of  a  cold  stage  is  variable,  but  may  last 
from  one  to  four  hours. 

Hot  Stage. — After  an  uncertain  space  of  time,  reaction 
comes  on,  with  heat,  which  gradually  extends  over  the 
whole  body.  The  sensibility,  from  being  as  it  were 
benumbed,  becomes  acute;  the  pulse  is  quick,  strong,  and 
hard;    the   tongue   white;    the    urine    scanty  and  high 
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coloured ;  there  is  DBusea  and  Tomiting,  confiuion  of 
iDtellect,  and  Bometimei  delirium.  The  daration  of  this 
Btage  is  generally  longer  thnn  tbe  preceding. 

Sweating  Stage. — After  bo  uncertain  time,  a  moiBture 
breaks  out  upon  the  face  and  neck,  snd  by  degrees  ezteodB 
OTer  the  whole  surface.  The  febrile  syniptoms  gradnallj 
diminish ;  tbe  pulse  becomes  Dflturel ;  the  feeling  of  weak- 
ness goes  off;  the  heat  of  the  skin,  thirst,  bdi]  headache 
diminish ;  the  appetite  returns,  and  the  secretions  ere 
restored  to  their  healthy  condition. 

In  the  cold  stage,  the  syniptoras  produced  may  be  referred 
to  the  accuD) Illation  of  leoous  blood  in  tbe  vessels  of  the 
hrain,  the  heart,  lungs,  and  nbdorainal  viscera.  In  the 
hot,  the  heart  becomes  excited  after  congestion,  producing 
febrile  symptoms,  which  are  relieved  in  the  awrattng  stage 
by  the  blood  separating  >  portion  of  its  thinner  parts, 
forming  the  profuse  penpiratioD,  which  may  be  of  great 
service  in  cooling  the  surface  of  the  body. 

The  accumulation  of  the  blood  in  the  large  Tesiels  and 
deep-seated  organs  is  explained  in  two  ways  :  some  attribute 
it  to  a  weakened  passive  state  of  those  vesaels  and  organs 
which  are  unable  to  relieve  themselves  from  the  accumula- 
tion ;  others,  and  amongst  them  the  late  Dr.  Mackintosh, 
consider  that  the  congestion  arises  from  an  active  condition 
of  system,  vii.,  the  capillaries  becoming  anuBonlly  con- 
tracted, almost  spasmodically,  refuse  to  admit  the  blood  to 
the  surface  of  the  body.  When  this  contraction  ceases, 
from  tbe  withdrawal  of  sufficient  stimulus,  the  blood  re- 
enters the  vessels,  and  the  heart  and  lungs  being  relieved 
from  the  surplus,  begin  to  act  with  increased  impetus,  and 
thus  occasion  tbe  hot  stage. 

Treatment  of  InieTmitienti. — In  the  treatment  of  these 
fevers  there  are  two  objecta  in  view  ;  the  one,  by  palliative 
means,  to  modify  and  shorten  the  paroxysms  ;  the  other, 
which  is  curative,  to  prevent  their  return.  The  indication 
in  tbe  cold  stage,  is  to  restore  tbe  natural  warmth  to  the 
body,  to  shorten  the  paroiysm,  and  to  bring  on  the  hot 
stage.  This  is  usually  attempted  by  applying  heat  ex- 
ternally, giving  stimulants  and  diaphoretics,  using  the 
footbath,  and  hy  warmly  covering  the  patient  up  in  bed. 

Another  mode  of  treatment,  suggested  and  practised  by 
Dr.  Mackintosh,  consists  of  bleeding  in  the  cold  stage,  by 
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which  means  an  immediate  relief  of  the  urgent  symptomi 
is  felt,  and  the  paroxysm  is  often  entirely  suspended. 
This  mode  of  treatment  is  said  to  have  been  even  successfsl 
where  all  other  remedies  have  failed,  and  is  most  likely  to 
do  good  in  robust  individuals,  and  where  there  is  not 
settled  organic  disease.  The  quantity  of  blood  necessary 
to  be  drawn  varies  considerably,  viz.,  from  four  to  twentj 
ounces. 

In  the  hot  stage,  means  should  be  employed  to  lower 
the  temperature.  Cold  acidulated  drinks  may  be  adminit- 
tered,  the  body  may  be  sponged  with  cold  water,  and  the 
greater  portion  of  the  bedclothes  removed.  Bleeding  mtj 
become  necessary,  in  case  of  any  local  determination  or 
inflammation. 

In  the  sweating  stage  caution  is  required  not  to  allow 
the  body  to  be  chilled  too  suddenly,  and  it  is  genenlly 
desirable  to  keep  up  the  perspiration  till  the  painful  or 
uneasy  sensations  are  mitigated. 

Treatment  during  the  Intermission,  —  At  this  period, 
various  vegetable  and  mineral  tonics  are  administered,  to 
prevent  the  recurrence  of  the  paroxysm. 

The  vegetable  tonics  used  for  this  purpose  are  eincMoM, 
simaruba,  cascarilla  bark,  and  many  others. 

The  cinchona  is  most  efficacious,  and  seems  to  possess  a 
specific  property  in  arresting  the  paroxysms.  The  least 
common  at  present,  but  oldest  form  of  administering 
cinchona,  is  in  powder ;  a  drachm  to  two  drachms  may  be 
given  every  three  or  four  hours,  so  that  nearly  two  ounces 
may  be  given  during  the  intermission.  The  sulphate  of 
quinine  is  the  most  eligible  form  for  administering  cinchona, 
as  it  is  less  liable  to  oppress  the  stomach  or  irritate  the 
bowels.  It  may  be  given  in  doses  of  two  or  three  graini 
every  fourth  hour,  for  twenty-four  hours  before  the  ex- 
pected accession ;  but  some  prefer  a  single  large  dose  of 
from  ten  to  thirty  grains,  given  a  little  time  before  the 
paroxysm. 

Should  there  be  any  inflammatory  diathesis,  or  local  in- 
flammation, bleeding  and  purging  roust  be  had  recourse  to 
before  ciuchoua  is  admissible,  or  likely  to  be  useful. 

When  intermittent  fever  exists,  combined  with  great 
debihty  and  without  local  inflammation,  wuie,  opium,  and 
cordials  may  be  administered. 
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The  liver  and  ipleea  are  found  to  be  frequently  disor- 
dered in  this  disease ;  the  spleen  is  liable  to  become  en- 
larged, and  is  tben  known  as  the  ajjue  cakt.  There  is  often 
torpor  of  the  IiTer,  which  requires  the  use  of  mercurials, 
for,  indeed,  io  some  cases,  bark  completely  fails,  until  the 
diaorder  of  the  liver  is  attended  to. 

The  mioeral  tonics  ased  in  the  core  of  iutermitteots,  are 
arseniouH  acid,  sulphate  of  zinc,  and  sulphate  of  copper. 
Fowler's  aolutiou,  i.  e.,  liquor  potaasse  arsenitis,  may  be 
fp.iea  in  doses  of  from  five  to  ten  minimi,  hut  should 
never  he  tried  until  the  cinchona  in  its  various  forms  baa 
completely  failed ;  for  this  remedy,  although  it  may  remove 
the  ague,  is  apt  to  injure  the  itomach,  and  derange  the 
system  generally. 

RtBtiUml  fever*  likewise  arise  from  malaria  iu  many 
iDHtancea.  They  have  no  apparently  perfect  intermission, 
bnt  have  evident  periods  of  paroiysms,  or  exacerbations. 

The  principal  disease  of  this  description  is  the  yellow 
fever  of  hot  countries.  It  is  usually  attended  with  symp- 
toms indicating  disease  affecting  the  brain,  Inngs,  or  abdo- 
minal viscera.  There  ia  violent  vomiting,  consisting  at  first 
principally  of  bile,  afterwards  of  dark  matter  resembling 
Goffee-grounda.  The  skin  and  conjunctiva  are  of  a  yellow 
tinge,  and  there  are  violeut  cramps  in  the  belly  and  iega. 

The  treatment  most  efficacious  consists  in  bleeding  at  the 
Gommeucemeut,  afterwards  applying  blisters  and  counter- 
irritants,  and  sponging  the  body  with  vinegar  and  water. 
Some  condemn  bloodletting  in  toto,  and  place  reliance 
npon  large  doses  of  quinine  and  calomel.  Brandy  and 
wiae  are  sometimes  administered  with  apparent  luccess. 

There  is  a  form  of  fever,  which  attacks  children,  generally 
between  the  ages  of  three  and  ten,  known  as  infantile  re- 
mttent  fever.  Much  bas  of  late  been  written  and  said  on 
the  subject,  but  still  medical  men  are  divided  in  their  opi- 
uiona  respeeling  the  pathology  of  it.  Its  symptoma  are, 
debility,  hurried  pulse,  fever  with  eiacerhationa,  dry  skin, 
furred  tongue,  restlessness,  starting  io  sleep,  tnmid  abdo- 
men, pallid  and  emaciated  countenance,  torpid  state  of  the 
secretions  and  evacuations.  It  sometimeB  laats  for  many 
weeka,  is  attended  with  danger,  and  often  appears  to  lay 
the  foundation  of  some  organic  disease.  It  is  occasionally 
produced  by  worms,  most  commonly  by  etimttlating  or  in- 
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digestible  food,  and  Bomedmes  connected  with  disease  of 
the  mesenteric  glands.  The  most  prominent  morbid  q>- 
pesrance  is  inflammation  and  its  consequences  in  the  gastro- 
enteric mucous  membrane.  The  treatment  most  practised 
consists  iu  frequent  administration  of  purgatives  to  clear 
out  the  primae  viae.  Mild  mercurials  should  be  amongst 
the  remedies ;  fomentations  to  the  abdomen,  the  foot-bath, 
or  general  warm  bath,  are  useful ;  bloodletting  is  seldom 
necessary,  but  must  be  had  recourse  to  in  any  case  of 
decided  local  inflammation,  especially  the  application  of 
leeches  upon  the  abdomen  ;  in  the  latter  stages  the  patient 
is  to  be  supported  by  vegetable  and  mineral  tonics. 

IDIOPATHIC    OR   CONTINUED    FEVERS. 

Synocka,  Inflammatory  Fever. 

Symptoms, — This  fever  commences  with  rigors  and  las- 
situde, and  is  followed  by  flushings  and  excessive  heat. 
The  pulse  is  full  and  frequent,  the  countenance  and  eyes 
sufi'used.  There  is  pain  in  some  part,  of  the  body,  fre- 
quently in  the  head  or  back.  The  tongue  is  di^  and 
coated ;  tlie  urine  scanty  and  high  coloured.  There  is 
costiveness,  excited  sensibility,  quick  respiration,  and  great 
anxiety. 

The  precise  seat  of  disease  is  very  doubtful.  Some 
authors  refer  it  to  the  brain,  but  the  greater  number  to  the 
gastro-enteric  mucous  membrane ;  in  many  cases  no  lesion 
of  either  part  can  be  discovered,  so  that  it  may  be  seated 
even  in  tbe  capillaries,  nervous  system,  or  in  the  blood 
iUelf. 

Causes. — Sudden  change  of  temperature,  over-exertion, 
alarm,  tbe  abuse  of  liquors,  and  the  suppression  of  some 
usual  evacuation. 

Treatment. — Blood  may  be  drawn  from  the  arm,  or 
locally,  according  to  the  age  and  strength  of  the  patient 
and  violence  of  the  fever.  Emetics  may  be  administered, 
and  be  followed  by  purgatives,  especially  the  saline  ones. 
Counter-irritants  may  be  applied ;  and  the  medicines  to  be 
given  for  a  (n)ntinuance  should  be  cool  drinks,  acetate  of 
ammonia,  antimonial  preparations,  and  in  some  cases 
Dover's  powder.     Great  relief  is  sometimes  experienced  by 
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I  ■ponging  the  bodj  with  cool  Tinegar  and  water.  Thia  is 
I  only  admiMible  when  there  ia  ezceaaire  heftt,  withont  any 
I    apparent  local  cougeatioD  or  inflamnution. 

Congestive  or  Typhiit  Fever. 

Synplomt. — At  first,  tangaor,  chillifleaa,  and  depreued 
■pinti,  with  sighing  and  opprewion  in  the  breathing,  fol- 
lowed by  pain  in  the  head,  or  some  other  part  of  the  body  ; 
confusion  of  thought;  vomiting;  pulse  quick  and  weak, 
sometimes  intermittent ;  the  tongue  becomes  dry,  brown, 
and  tremulona ;  the  countenance  is  expreaaive  of  anxiety, 
and  the  cheeks  are  often  tinged  with  a  circnmscribed  hluah ; 
nrine  pale,  watery,  and  in  small  quantity ;  muttering  deli- 
rium ;  subaultus  tendinum ;  sometimes  diarrhcea,  and  in- 
voluntary  eicreliona ;  and  cold  extremities.  Exacerbations 
■re  generally  obserred  in  the  erening,  and  relief  ia  expe- 
rienced in  the  morning.  A  change  in  the  state  of  the 
patient,  named  the  entu,  ia  often  observed  about  the 
fourteenth  day  fh>m  the  onset  of  the  rigors ;  this  may  be 
protracted  to  the  twenty-first  day,  but  it  ia  not  common. 
The  change  which  occura,  is  perspiration,  breaking  out 
about  the  face  and  neck,  and  next  day  on  the  arms  and 
other  ^arta  of  the  body,  the  aordes  separate  from  the  gums, 
the  tongue  becomes  moist,  the  mind  is  collected  and  com- 

Soited,  and  the  pulse  is  softer  and  fuller.  The  feeling  of 
ebility  is  more  perceptible  by  tbe  patieot  at  tbis  period 
than  before,  when  he  was  almost  unconscious  of  his  exist- 
ence ;  this  critical  period  is  ridiculed  by  many,  but  1  am 
inclined  to  think  that  if  it  were  more  properly  distin- 
guished, there  would  be  less  contradiction  in  the  t^etboda 
of  treating  typhua  fever. 

Caiue». — Powerful  affections  of  the  mind ;  exposure  to 
cold  and  moisture ;  exceasitre  fatigue,  and  contagion. 

Treatment. — In  the  commencement  give  an  emetic,  to 
nnload  the  stomach,  remove  the  congestion,  and  equalise 
the  circuiatioo.  In  some  cases,  where  there  ia  much  pain 
about  the  head,  apply  about  eight  or  ten  leeches  to  the 
temples ;  let  the  head  be  ahaved,  and  apply  cold  evaporat- 
ing lotioDB ;  apply  a  blister  to  the  nape  of  the  neck,  or  to 
any  part  where  more  indicated  ;  give  aiaphorctics  and  mild 
purgatives,  and  sponge  the  body  with  vinegar  and  water,  if 
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the  tldn  l>e  Tery  hot  and  parched.  The  horixontal  pottmv 
mutt  be  insisted  upon,  and  the  patient  should  be  reatricted 
to  light  amylaceous  drinks,  until  the  pulse  becomes  feebk^ 
when  beef-tea  and  stimulating  drinks  will  be  decidedly 
necessary. 

Amongst  the  yarious  plans  of  treatment  I  may  mention 
the  following : 

Some  give  mercurials  to  salivation,  and  say  that  who- 
ever loses  a  patient  with  typhus  without  having  salivated 
him,  may  accuse  himself  of  causing  the  death  of  the 
patient. 

Some  treat  the  disease  by  active  bleeding,  and  the  use 
of  tartar  emetic. 

Others  treat  typhus  by  wine  and  other  stimulants,  even 
from  the  earliest  periods. 

Others  rely  upon  the  saline  remedies,  which  were  advo- 
cated by  Dr.  Stephens  m  cholera. 

I  believe  that  mercury  in  moderation  is  useful ;  that 
local  bleeding  and  antiphlogistics  do  good  at  the  com- 
mencement, and  tbat  wine  may  support  the  heart's  action 
when  it  fails,  and  afford  time  for  the  beneficial  operations 
of  nature  and  art.  Effervescing  salines  are  very  refreshing 
in  the  early  stage,  and  an  excess  of  alkali  appears  to  gire 
relief,  possibly  by  neutralising  some  free  acid  in  the 
stomach. 

When  the  violence  of  the  symptoms  has  abated,  cinchons, 
serpeutsry,  and  other  tonics,  and  opium,  to  procure  sleep, 
are  requisite. 

Morbid  Appearances. — ^The  most  frequent  morbid  changes 
observed  are  in  the  mucous  coat  of  the  stomach  and  bowels, 
partict^arly  the  ilium.  The  membrane  is  softened,  the 
vessels  are  gorged  with  blood,  the  mucous  follicles  in- 
flamed, and  often  ulcerated.  The  brain  is  sometimes 
softened,  and  its  vessels  unusually  filled  with  dark  blood ; 
the  pia  mater  and  arachnoid  have  been  seen  thickened,  and 
fluid  is  found  sometimes  in  the  ventricles.  The  lungs  are 
often  gorged  with  blood,  and  the  bronchial  tubes  present 
an  inflammatory  appearance. 

From  the  fact  that  fever  cases  exhibit  varieties  at  differ- 
ent seasons  and  localities,  some  being  attended  with  indica- 
tions of  gastro-euteric  inflammation,  accompanied  with 
diarrhoea  and  sanguineous  discharges,  whilst  in  others  there 
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was  conatipation  throughout,  some  physicians  of  the  pre- 
Beat  Any  completely  separate  typhus  from  typhoid  fever 
contending  that  they  are  distinct  diiteaaes,  and  demand 
different  treatment,  and  they  affirm  that  typhoid  fever  is 
the  more  danf^rous  of  the  two,  according  to  this  doctrine. 

TifpAtit  fever  is  of  the  low  aathenic  kind,  dependent  upon 
some  poison  in  the  blood,  lasting  usually  about  fourteen 
days.  It  is  more  cootagioni  or  infectious  than  typhoid. 
At  the  commencement  of  the  second  week  mulberry-coloured 
•pots  show  themselves  upon  the  body  and  limbs,  gradually 
fading,  butleavingbehinds  dusky  mottledappearance on  the 
skin.  The  treatment  should  be  supporting  from  the  com- 
mencemetit. 

In  typhoid  fever  there  is  often  diarrhiEa,  with  discharge 
of  blood  from  the  bowels,  tenderness  over  the  abdomeu, 
especially  in  the  right  iliac  region,  dependent  upon  iuflam' 
mation  and  olceration  progressing  in  the  glandule  aggre- 
gate. The  fever  lasts  longer,  probably  three  weeks.  The 
rash  comes  out  later,  in  rose-coloured  spots  about  the  hody, 
-which  soon  disappear,  but  msy  resppear.  The  disease  is 
looked  upon  by  manv  essentially  as  a  gastro-enteric  in- 
flammation. In  fatal  cases  ulceration  of  the  bowels  ia 
generally  discovered,  and  sometimes  perforation.  The 
remedies  used  are  sometimes  leeches  over  the  painful  parts, 
mild  niterative  mercurials,  light  astringents  to  check  the 
purging,  and  Dr.  Ward  has  found  acetate  of  lead  with 
opium  useful  in  some  cases.  The  diet  should  be  light,  and, 
according  to  the  debility,  more  or  less  supporting. 

Typhiu  Gramor,  Putrid  Fever. 

Symptom*. — The  same  aa  in  typhus  mitior  at  first,  bat 
run  through  their  stages  more  rapidly.  Symptoms  of 
malignancy  soon  appear.  The  tongue  is  covered  with  a 
brown  or  black  crust  j  the  fieces  pass  involuntarily ; 
hemorrhage  breaks  out ;  petechise  ahow  themaelves  ;  ihe 
puUe  sinks  and  intermits  ;  the  skin  is  cold  ;  hiccup  comes 
on,  and  death  follows.  When  the  symptoms  of  prostration 
come  on,  stimulants  are  necessary;  the  best  are  aulphuric 
ether,  atnmouia,  wioe.  and  brandy. 
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SynoehuM,  or  Mixed  Fever. 

The  ■ymptoms  are  the  lame  as  in  aynoclui  at  the 
mencement,  but  in  the  latter  stage  resemble  typhus. 

The  treatment  mast  partake  of  that  necesaarj  lor  botk 
forms  of  feTer ;  refrigerants  and  evacoants  are  ncccsssiy 
in  the  commencement;  but,  in  the  advanced  stage,  the 
warm  bath,  stimulants,  &c. 

This  form  of  fever  is  very  common,  and  is  in  many  cates 
the  disease  which  passes  under  the  name  of  typhoa. 

Hectic  Fever. 

The  state  of  body  called  hectic  fever  is  a  concomitant  of 
other  diseases,  and  generally  of  those  in  which  snppnratioo 
has  taken  place.  It  is  considered  by  some  to  be  produced 
by  the  absorption  of  pus,  and  by  others  to  be  dependent 
upon  inflammation  and  ulceration  of  mucous  membrane, 
when  occurriDg  during  the  progress  of  other  diseases. 

Sytnptoms, — Rigors,  mostly  towards  the  evening,  fol- 
lowed by  heat,  and  succeeded  by  profuse  perspiration, 
which  may  be  brought  on  by  any  over-exertion.  The  per- 
spiration is  most  profhse  in  the  night,  and  is  called  i^fat 
sweats.  The  pulse  and  breathing  are  both  very  mudi 
hurried.  There  is  a  redness  on  the  cheek,  called  hectic 
blush,  and  diarrhoea  is  a  very  common  attendant.  In  this 
state,  the  tongue  is  generally  red,  without  any  fur ;  its 
cuticular  covering  seems  to  be  removed  in  patches,  and  the 
appearance  has  been  likened  to  raw  beef. 

Treatment, — Little  can  be  done  to  remove  this  fever 
without  at  the  same  time  removing  the  cause.  The  per- 
spiration may  be  checked  by  mineral  acids,  and  the  diarrhoea 
restrained  by  astringents  and  opiates. 

Exanthemata,  Eruptive  Fevers. 

Scarlatina. 

Scarlatina  is  described  by  CuUen  and  others  as  of  three 
kinds,  simplex,  anginosa^  and  maligna. 

The  first  is  the  mildest  form  of  the  disease ;  the  second 
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U  ittended  with  Bjmptonu  of  sore  throat ;  and  the  third 
uaumes  a  typhoid  or  coDgeative  character. 

Symptomi. — In  the  com meoce meet  there  are  iliKht 
ri^rs,  foUoired  bj  pyrexia,  with  full  and  frequent  pube. 
On  the  aecoDd  or  third  day  an  eroption  shows  itself  npoa 
the  skin,  commeaciDS  abont  the  face  and  neck ;  it  is 
diffused  in  broad  patches,  aod  nearly  of  the  colour  of  a 
boiled  lobster ;  it  is  generally  very  conspimoiiB  about  the 
bends  of  the  arms  and  elbows,  and  if  closely  examined 
exhibits  shght  papular  elevations,  and  occasionally  small 
vesicles.  The  conjunctiTa  is  red  ;  the  tongae  furred,  dry, 
and  red  at  the  edges,  and  the  papillie  are  raised  upon  it. 
The  eruption  lasts  a  few  days,  and  generally  terminates  in 
demuamation.  In  scarlatina  angioosa,  there  is  vdceration 
of  ue  fauces  and  tonaits.  There  arc  very  few  cases  in 
which  the  tonsils  are  not  a&ected  in  some  degree,  and  it 
often  happens  that  the  medical  man  is  sent  for  in  theearly 
period  of  the  diseaae  to  treat  a  sore  throat,  which  he  will 
know  by  experience  is  a  prelude  of  the  eruption. 

Scarlatina  is  accompanied  by  some  inflammation  of  the 
mucous  membranes,  and  is  sometimes  followed  by  anasarca. 

TVea^ffl^R^^In  mild  cases,  simple  an tiphlogistics  are  all 
that  is  required.  If  inflammation  of  any  part  supervenes, 
local  bloodletting  may  be  had  recourse  to,  and,  in  some 
cases,  followed  by  a  blister.  The  patient  should  be  kept  at 
■  temperate  bea^  take  cool  drinks,  and  abstain  from  all 
stimulants.  Laxatives  are  of  great  service,  and  great  relief 
is  sometimes  experienced  by  sponging  the  body  with  tepid 
water.  When  gargles  are  necessary,  warm  water  formi 
one  of  the  best,  and  is  of  great  use  when  its  vapour  ia 
inhaled  by  the  mouth.  In  scarlatina  maligna,  thenydro- 
chloric  acid  gargle,  or  one  with  liquor  sodse  chlorinatR, 
are  much  approved  of ;  a  combination  of  chlorate  of  potash 
with  dilute  hydrochloric  acid  in  draughts,  aeema  to  possess 
valuable  properties. 

The  dropsy,  which  sometimes  follows,  generally  require* 
bloodletting,  in  addition  to  pui^atives  ana  diuretics. 

There  are  no  distinct  morbid  appearances  diagnostic  of 
this  disease.  We  find  sometimes  inflammatory  appear- 
ances about  the  stomach  and  intestines,  the  lungs  and 
bronchial  liniag;  and  inflammation  and  ulceration  about 
the  pharynx  and  fances. 
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Morbilli  or  Rubeola^  Measles, 

Symptoms  of  the  common  inflammatory  form  :  p3^rexii, 
cough,  hoarseness,  dyspnoea,  wheezing,  sneezing*  corya, 
and  drowsiness.  On  about  the  fourth  day  an  eraption  of 
dingy  red  prominent  spots,  arranged  in  patches,  with 
rather  crescentic  margins,  show  themselves  about  the  fsee 
and  neck,  and  gradually  spread  over  the  whole  body; 
small  red  spots  are  also  observed  upon  the  palate.  In  thne 
or  four  days  more  the  eruption  begins  to  disappear,  tod 
sometimes  leaves  some  desquamation  of  the  cuticle. 

This  disease,  which  is  always  accompanied  by  sone 
degree  of  inflammation  of  the  pulmonary  system,  is  liable 
to  assume  a  congestive  or  typhoid  form,  and  oonseqaentlj 
becomes  highly  dangerous. 

The  varieties  of  measles  are  four,  viz. : 

Rubeola  fmigarit. 
"  „      sitie  catarrho, 

„       nigra, 
tt      putrida. 

The  first  is  the  form  just  described. 

The  rubeola  sine  catarrho  is  a  masked  yariety.  The 
eruption  has  a  more  livid  hue ;  there  are  less  inflammatoiy 
symptoms,  and  there  is  generally  little  danger. 

The  rubeola  nigra  is  more  alarming,  for  it  occurs  in 
ill-fed,  half-starved  persons,  and  is  attended  with  con- 
siderable congestion  of  the  lungs,  which  impedes  the  free 
decarbonization  of  the  blood. 

Rubeola  putrida  is  most  dangerous,  as  it  occurs  in 
weakly  bodies,  and  prostrates  the  powers  very  rapidly, 
developing  symptoms  of  a  typhoid  character;  very  few 
attacked  by  it  escape. 

Diagnosis, — Measles  is  distinguished  from  scarlatina  by 
the  colour  of  the  eruption,  the  coryza,  the  spots  are  more 
elevated,  and  present  crescentic  margins,  and  are  not 
arranged  in  patches  of  so  large  a  size ;  the  throat  is  like- 
wise not  so  often  attacked,  and  the  tongue  does  not 
E resent  the  strawberry  appearance  so  remarkable  in  scar- 
itina. 

Treatment. — Keep  the  patient  in  a  mild  temperature ; 
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give  diaphoretics.  refrigerantB,  anil  Baliae  purgativea.  If 
tlie  local  Bjroptomi  run  high,  bleed  geaeraUy  and  locally  ; 
if  the  cbcit  be  mach  oppresseil,  a  blister  may  be  applied 
after  bloodletting,  and  ipecacuanha  io  ■mall  dosea  wdl  be 
fonnd  Tery  uaeful. 

If  the  patient  be  tbio,  or  mnch  depreaaed  by  the  diaease, 
great  care  vill  be  required  vith  a  bliater.  It  should  only 
rediain  on  loog  enough  to  redden  the  skin,  and  not  to 
produce  decided  veaication,  aa  in  other  cases. 

If  the  eruption  leaveH  the  surface,  congestion  and  inflam- 
matiou  of  the  brain,  pulnionary  or  abdominal  viscera,  may 
be  apprehended ;  the  eruption  may  sometimes  be  restored 
by  having  recourse  to  the  warm  bath,  and  stimulants 
rubbed  upon  the  body. 

Rubeola  is  very  often  followed  by  bronchial  inflamma- 
tion, and  an  inRammatory  state  of  the  mucous  membrane 
of  tlie  bowels,  producing  diarrhcea. 

tn  this  diarrhoea,  astringents  and  etimalants  are  im- 
proper. It  is  better  to  apply  leeches  to  the  anus  or  abdo- 
men, folloired  by  fomentations ;  Co  use  the  warm  bath, 
administer  demnlceiits  and  mild  saline  mediciuei,  and  give 
ipecacuanha  in  small  repeated  doses. 

There  nre  other  sequelie  of  this  disease,  and  indeed  also 
of  scarlatina,  such  as  enlargement  and  inflammation  of  the 
glands  of  the  neck ;  in  scailstins,  there  is  often  inflam- 
mation of  the  parotid,  which  arises  from  the  absorbent 
vessels  of  the  tonsils  communicating  with  those  of  the 
parotid  gland.  Dormant  phthisis  is  likely  to  be  hurried 
into  action,  and  the  mucous  membrane  may  continue  long 
in  an  unhealthy  state. 

The  morbid  appearance*  in  case  of  death  from  thia 
disease,  are  such  as  might  be  expected  from  the  history 
end  symptoms,  viz.:  pulmonary  congestion,  bronchial 
inflammation,  with  much  fluid  in  the  tubea;  inflamed 
state  of  the  mucous  membrane  of  (he  bowels,  with  occa- 
sionally ulceration. 

Roteola  is  a  disease  which  is  by  some  likened  to  measlea ; 
it  is  of  a  mild  character,  and  is  ordinarily  of  short  duration. 
The  varieties  [of  it  are  detailed  in  works  on  cntaneona 
diseases.  It  may  be  distinguiehed  from  measles  by  more 
frequently  attacking  the  lower  extremities  first,  by  the 
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emption  being  timultaneoua  vith  the  ferer,  by  tlie  lea 
degree  of  fever,  and  less  oonstitational  distarbuioe. 

For  its  cure  it  requires  mild  pargatiTes  and  aoti- 
phlogistics. 

Variola,  Smallpox, 

Symptoms, — This  disease  commences  with  rigors,  and 
pain  referred  to  the  back  and  epigastrinm ;  there  is  on- 
eaftiness  at  the  stomach,  with  retching  and  Tomiting;  the 
eyes  are  redder  than  natural ;  the  tongue  is  corered  with 
a  white  fur ;  there  is  a  hot  skin  and  quick  pulse ;  con- 
vulsions in  this  stage  are  very  common  in  children,  espe- 
cially when  the  disease  is  likely  to  be  scTere  and  confluent 
Od  the  third  day  an  eruption  shows  itself,  and  gradually 
spreads  over  the  whole  body.  About  the  fifth  day  yesides 
form  in  each  spot ;  in  a  day  or  two  the  vesicles  lose  their 
elevation,  and  a  puriform  fluid  is  effused  in  each.  They 
are  surrounded  by  a  red  areola,  and  there  is  great  tumefsc- 
tion  of  all  the  parts  affected,  especially  the  face.  About 
the  eighth  or  ninth  day  the  pustules  are  completely  formed, 
and  about  the  twelfth  day  they  begin  to  dry  up,  which 
change  is  called  desiccation. 

Thus  the  eruption  may  be  said  to  have  three  stages — 
papular,  vesicular,  and  pustular. 

The  eruption,  in  severe  cases,  is  followed  by  pitting, 
resulting  from  a  loss  of  substance  in  the  rete  mucosum 
and  cutis  vera.  A  slough  is  said  to  have  been  thrown  off 
in  each  of  such  spots. 

Secondary  feW  sometimes  comes  on,  and  is  generally 
occasioned  by  aiTcverloaded  state  of  the  bowels,  and  the 
cessation  of  the  tutaneous  discharge. 

There  are  two  forms  of  smallpox  commonly  described, 
the  diitinet  and  confluent ;  in  the  first  the  pustules  are 
separated,  in  the  latter  they  run  one  into  the  pther. 

Diagnosis. — ^This  disease  can  only  be  mistaken  for  vari- 
cella, from  which  it  is  distinguished  by  the  pustules  pre- 
senting the  central  depression  ;  by  being  of  longer  dura- 
tion; and  the  areola  being  more  red,  larger,  and  more 
raised. 

The  sequela  of  this  disease  are  inflammation  of  the  con- 
junctiva, ophthalmia  tarsi,  which  is  very  tedious  and 
troublesome,  swelling  and  inflammation  of  the  glands  of 
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tlie  neck,  bronchial  RQectioa  ant)  disease  of  the  lungs 
itirring  up  pbtliisia  id  scroraloue  subjecU,  and  abscesses 
forming  in  Tarious  parts  of  the  body. 

Potl-mortem  Appearanta. — Turgiditv  of  the  vessels  of 
pia  mater,  with  an  opacity  of  the  arachnoid  and  fluid  in 
tbe  Tentriclea,  pustules  oa  the  tongue,  ulcers  in  the  throat, 
inflamed  state  of  the  bronchial  tubes,  which  contain  ranch 
fluid,  and  an  inflammatory  state  of  the  mucous  membrane 
of  the  alimentary  canal. 

Treatment. — The  treatment  is  the  same  as  for  fevers  in 
general :  in  some  cases  general  and  local  bloodletting  are 
necessary,  and  the  room  should  be  cool  and  well  ventilated. 
To  prevent  the  marlra  vhich  usually  follow,  it  is  recom- 
mended to  open  the  pnstulea  on  the  face  early,  with  tbe 
point  of  a  lancet,  to  keep  the  patient  iu  a  dark  room,  to 
apply  cold  lotions  to  the  face,  and  lastly  to  touch  the  sor- 
face  of  each  pustule  with  n  solniion  of  nitrate  of  silver. 

Varieelta,  Chiekm-posc, 

Symptmiu. — Pyrexia,  with  an  eruption  of  small  red 
protuberances,  or  veaicles  without  depression.  The  fluid 
in  the  vesicle  becomes  white,  and,  about  the  third  day, 
straw-coloured ;  on  the  fifth  and  aizth  day,  the  diaease 
begins  to  subside  very  fast. 

DiagnosU. — It  is  distinguished  from  amallpoi  by  the 
slight  fever ;  the  vesicles  cootiun  serum  on  the  first  day  of 
the  eruption  ;  tlie  areola  is  not  so  red,  and  raised ;  and  the 
vesicles  do  not  present  the  central  depression.  No  sup- 
puration takes  place,  and  the  eruption  scarcely  remains 
entire  on  the  fifth  day ;  the  vesicles  come  out  irregularly, 
some  showing  themselvea  after  others  have  gone  through 
their  stages. 

Treatment. — Oentle  laxatives,  refrigerants,  and  diapho- 
retics, proportionate  to  the  symptoms,  may  be  given. 

Miliaria,  Miliary  Fever. 
Symplomt. — There  is  pyrexia,  great  languor,  and  de- 
pression of  spirits,  laborious  respiration,  heat  of  the  body, 
and  a  tingling  sensation  is  felt  over  the  skin ;  there  is 
profuse  sweat,  of  a  sour,  unpleasant  emell.  Pimples, 
about  the  aiie  of  millet-seeds,  appear  about  the  body,  filled 
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with  a  irliititb  serous  flaicL  In  two  or  three  dars  the 
▼esides  break,  and  desquamation  follows.  It  is  said  to  be 
most  common  in  women  after  lying  in,  and  ia  supposed  to 
he  induced  by  the  excessive  heat  to  which  their  bodies  are 
exposed  by  an  enormous  quantity  of  dothing. 

Diagnostic  Character. — The  profuse  unpieasant  perspi- 
ntion,  and  peculiar  eruption. 

Treatment. — Give  saline  purgatives,  admit  cool  air,  and 
allow  only  light  clothing ;  it  is  seldom  that  more  than  the 
mildest  measures  are  necessary. 


DISEASES   CONNECTED   WITH  THE  DIGESTITB   SYSTEM. 

AphiJuje. 

Symptoms. — In  this  disease  there  are  small,  pearl- 
coloured,  white  vesicles  on  the  tongue,  lips,  and  inner 
surface  of  the  mouth  and  throat,  proceeding  to  superficial 
ulceration,  and  terminating  in  exfoliation  of  the  cutide. 
In  some  cases  it  extends  along  the  entire  alimentary  canal, 
producing  diarrhoea.  The  anus  appears  very  often  in- 
flamed,  and,  in  females,  the  vagina.  There  is  almost 
always  some  febrile  ezdtement,  and  there  is  generally 
drowsiness  as  a  precursory  symptom.  This  disease  is 
almost  confined  to  infancy,  but  a  similar  state  occurs  in 
adults  and  old  people,  in  protracted  and  dangerous  dis- 
eases, and  is  very  often  a  premonitory  sign  of  death. 

Treatment. — An  emetic  may  be  given,  and  followed  by 

Sen  tie  purgatives.  Emollient  enemas,  containing  a  few 
rops  of  laudanum,  occasionally  give  great  relief;  where 
there  is  much  depression,  aromatic  powder,  and  wine  in 
small  doses,  become  necessary.  Some  practitioners  apply 
stimulant  embrocations  to  the  abdomen,  and  rub  the 
mouth  with  a  mixture  of  borax  and  honey.  The  medicine 
which  acts  most  favorably  and  safely  is  rhubarb  with  mag- 
nesia, and  a  little  carbonate  of  soda.  This  treatment  is 
applied  to  the  aphthee  of  infants. 

Cynanehe  Tonsillaris^  Inflammatory  Sore  Throat. 

Symptoms. — Pyrexia,  redness  and  swelling  of  the  tonsils 
and  fauces,  sometimes  extending  to  the  Eustachian  tubes. 
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producing  deafueu,  aud  sfiecting  the  urola,  ciiuing  an 
elongation  of  it ;  thui  giving  rise  to  an  incesaaat  desire  to 
swallow.  The  deglutition  is  impeded ;  the  voice  is  in- 
distinct! Bud  there  is  dyspnoea  and  headache;  the  tongue 
is  much  coated ;  and  the  fauces  occasionally  become 
covered  with  white  specks,  which  terminate  in  aloughs. 
This  disewe  is  prone  to  tenmuate  in  ulceration  or  sup- 
puration. 

It  is  generally  brought  on  by  wet  and  cold,  particularly 
when  the  digestiTe  functions  are  disordered. 

Treatment. — Bloodletting  from  the  arm  it  soroetimea 
necessary.  Leeches  and  blistera  may  be  applied  eiternntly. 
An  emetic  is  sometimes  useful,  but  brisk  purgatives  are 
requisite  in  nearly  all  cases.  The  vapour  of  vinegfir  and 
water  may  be  inhaled.  Scarifying  the  tonsils  early  gives 
great  relief,  or  touching  them  early  with  nitrate  of  silver. 

Ci/nanehe  Maligna,  Putrid  Sore  Throat. 

Cynanche  tonsillaris  sometimes  assumes  a  typhoid  cha- 
racter, reiembling  that  state  of  the  throat  which  occur*  in 
scarlatina  maligna. 

Symptottu. — Shivering,  anxiety,  and  great  restlessness. 
The  fauces  are  tumid,  and  of  a  deep  red  colour,  interspersed 
with  while  specks,  which  are  also  found  in  the  mouth. 
The  pulse  is  quick,  but  weak,  and  sometimes  irregular; 
there  is  pain  in  the  throat ;  the  voice  is  indistinct,  and 
d^lntition  very  painful ;  the  tongue  dry  and  covered  with 
a  dark  thick  fur  {  diarrhoea,  and  great  prostration  of 
strength  ;  a  papular  eruption  sometimes  breaks  out  about 
the  neck,  of  n  fiery-red  colour,  and  gradually  extends  to 
other  parts  of  the  body.  The  ulceration  increases,  and 
extends  to  the  alimentary  canal  or  trachea ;  gangrene  super- 
venes, and  death  follows. 

Treatment. — At  the  commencement  of  the  attack,  leeches 
may  be  applied  to  the  throat,  and  be  followed  by  a  blister; 
an  emetic  alao  has  been  found  serviceable  ;  but  as  soon  as 
an  evident  depression  of  the  system  takes  place,  the 
strength  must  be  supported  by  stimulants  and  aromatics, 
as  wine  and  bark,  with  cinnamon,  and  the  like.  The  room 
should  be  well  ventilated,  and  all  effluvia  removed  ;  light 
nonrishment  abould  be  administered,  and  the  throat  may 
be  gargled  with  atinmlaiit  and  aatiii^gent  garglea,  and  1^ 
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such  as  are  considered  disinfectiDg,  yiz.,  dilated  hydro- 
chloric acid  and  liquor  of  soda  chlorinate.  The  dueue 
generally  arrives  at  a  crisis  about  the  fifth  or  seTenth  daj. 

Cynanehe  Pharyngea,  Inflammation  of  the  Pharynx, 

This  disease  occupies  the  parts  posterior  to  the  soil 
palate,  which  are  geuerally  observed  very  red,  and  coverd 
with  a  thick  viscid  secretion.  There  is  an  incessant  desire 
to  be  spitting  or  swallowing.  Deglutition  is  exceeding 
painful.  The  treatment  is  the  same  as  for  cynanehe  ton- 
siUaris,  but  particular  attention  must  be  paid  to  the  bowdi. 
An  effusion  of  lymph  in  this  part  is  called  '*  Diphtherite." 

Diphtheria, 

The  diseased  condition  of  the  pharynx,  long  known  u 
diphtherite,  has  been  epidemic  in  England  of  late,  and  is 
now  recognised  in  the  schools  under  the  name  of  diphtkerU. 
It  is  mainly  an  inflammation  of  the  pharynx,  attended  with 
swelling  in  the  parts  with  effusion  of  lymph,  which  maj 
extend  to  the  opening  of  the  glottis.  It  has  proved  verr 
fatal  in  some  localities.  The  treatment  most  recommended 
consists  in  mopping  the  throat  with  a  pretty  strong  solutioB 
of  nitrate  of  silver,  or  with  liq.  sodae  chlorinatse  diluted, 
night  and  morning,  giving  internally  chlorate  of  potash 
with  dilute  hydrochloric  acid,  followed  up  with  quinine  tad 
stimulants  if  necessary,  and  at  the  same  time  supportiog 
the  system  with  plenty  of  light,  nourishing  food,  espedallj 
beef-tea. 

Dyspepna,    Indigestion, 

Symptoms. — The  symptoms  of  this  disease  are  of  so  varied 
a  nature,  that  it  is  difficult  to  describe  concisely  the  order 
in  which  they  occur.  There  is  generally  loss  of* appetite; 
nausea;  headache;  depression  of  spirits ;  acrid  eructations ; 
heartburn,  costiveness,  or  diarrhoea ;  a  small  slow  pulse ;  s 
white  furred  tongue,  and  disturbed  sleep.  The  faeces  are 
either  very  dark  or  of  a  clay  colour,  and  very  fetid. 

Treatment, — The  remedies  most  efficacious  are  gentle 
purgatives,  such  as  rhubarb,  with  small  doses  of  mercury; 
bitter  tonics,  such  as  gentian,  cascarilla,  and  amall  doses  of 
the  aioetic  pte(«x«.^tni&)  ^ta^yda^^v^  ilkaliet,  to  correct 
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the  acidit  J.  The  diet  should  he  light  and  nutritious,  and 
not  8u£Bcient  to  completely  satisfy  the  appetite. .  Much 
may  be  done  by  gentle  exercise,  and  by  attending  to  the 
habits  and  state  of  mind  of  the  patient. 

It  is  often  produced  by  an  abuse  of  stimulating  liquors, 
and  then  may  be  considered  to  be  a  subacute  inflammatory 
state  of  the  lining  coat  of  the  stomach ;  in  such  cases, 
leeches  over  the  stomach,  and  hydrocyanic  acid  with  anti- 
phlogistic remedies,  generally  act  best. 

Connected  with  dyspepsia,  there  are  some  symptoms 
which  have  names,  as  if  they  were  separate  diseases,  such 
as  pyrosis,  heartburn,  and  gastrodynia. 

Pyrosis,  also  named  water-brash,  is  characterised  by  the 
throwing  off,  or  bringing  up  from  the  stomach  a  large 
quantity  of  watery  fluid,  very  much  to  the  annoyance  and 
inconvenience  of  the  patient :  one  of  the  best  remedies  for 
it  is  the  nitrate  of  bismuth.' 

Heartburn  iii  a  sensation  of  heat  at  the  stomach  with 
acrid  eructations,  and  a  feeling  of  heat  and  irritation  in  the 
fauces.  It  is  often  experienced  by  those  who  commit  ex- 
cesses in  drink  ;  the  best  remedies  are,  calcined  magnesia, 
carbonate  of  soda,  and  mild  purgatives. 

Gastrodynia,  or  gastralgia,  is  a  painful  state  of  the 
stomach  supposed  to  be  neuralgic.  The  pain  extends  to 
the  back,  causes  anxiety  and  faintness ;  is  attended  with 
headache,  flatulence,  often  constipation,  and  sometimes 
eructations  of  thin  fluid,  as  in  pyrosis.  There  is  no  single 
remedy  very  certain  in  its  operation  ;  the  chief  thing  is  to 
avoid  indigestible  substances.  Some  medicines  which  con- 
tain anodyne  qualities  will  relieve,  such  aslactucarium  and 
hydrocyanic  acid  ;  and  assistance  may  be  given  by  stimu- 
lating embrocations  over  the  stomach. 

Heemorrhoids.     Hcdmorrhoidal  Flux — Piles. 

Symptoms. — Severe  pain  and  inflammation  at  the  anus, 
with  discharges  of  blood  in  the  motions  ;  frequently  pro- 
trusion of  part  of  the  mucous  membrane  of  the  rectum 
containing  heemorrhoidal  veins,  greatest  relief  in  the 
recumbent  posture. 

Piles  are  spoken  of  as  blind  and  bleeding,  and  the  term 
may  be  said  to  apply  to  four  different  states,  viz. — 
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Vtrioote  state  of  hKBOirfacidil  vdas,  with  tome  thickening  ol  the 
nracom  membnuie. 

A  timillu'  ttAte,  exiendiog  to  ethnion  of  blood  in  the  submncoa 
tissue,  which  may  be  thickened  and  fbnn  oondylomatous  projectioas. 

A  fungoid  state  of  the  moeoos  membiane,  exhibiting  a  variety  of 
appearances. 

A  prolapsed  condition  of  the  nineous  membrane,  which  becomes 
indurated,  and  forms  a  ring  round  the  anus,  and  is  almost  atranguiated 
by  the  sphincter  ani. 

The  disease  is  dependent  upon  inattention  to  the  bowels, 
habitual  costivenesa,  torpor  of  the  liver,  pulmonary  disease, 
and  is  very  common  in  pregnancy ;  frequent  with  persons 
who  sit  much,  and  with  the  body  bent  forward. 

Treatment, — In  the  inflammatory  stage,  apply  leeches 
and  fomentations,  and  afterwards  cold  lotions,  the  recum- 
bent posture  being  resorted  to ;  give  mild  purgatives,  and 
keep  the  bowels  in  rather  a  loose  state.  Unguentum 
gallee  and  other  astringents  are  beneficial,  and  great  service 
is  done  by  clearing  out  the  rectum  and  colon  by  the  enema 
syringe  every  morning,  with  warm  water  at  first,  afterwards 
reduced  down  to  cold.  If  heemorrhage  proceeds  firom 
vessels  higher  np^  the  confectio  piperis  nigh  will  be  bene- 
ficial. 

Hcematemesis,  Vomiting  of  Blood, 

Symptoms,  —  Clotted  blood  is  vomited  up  of  a  dark 
colour,  and  in  very  large  quantity,  often  amounting  to  two 
or  three  pints,  and  this  comes  on  rather  suddenly.  It  is 
preceded  by  a  sensation  of  weight  and  pain  at  the  stomach. 
On  examination,  it  is  seldom  that  any  large  vessel  is  found 
ruptured.  The  blood  is  generally  poured  out  by  exhalation 
or  transudation  from  the  vessels. 

This  disease  may  be  mistaken  for  haemoptysis,  from 
which  it  is  distinguished  by  the  blood  being  brought  up  bv 
vomiting,  being  more  clotted,  and  of  less  florid  colour,  and 
not  attended  with  cough,  and  generally  mixed  with  some 
undigested  food.  It  is  often  occasioned  by  an  obstructed 
circulation  of  blood  through  the  branches  of  the  vena  portce, 
consequently  the  vessels  which  propel  their  contents  into 
that  vein  being  overloaded,  give  rise  to  the  efiusion  into  the 
stomach.  It  may  also  proceed  from  disease  of  the  spleen, 
or  from  ulceration  of  some  parts  of  the  stomach.  It  is  more 
common  in  women,  and  they  suffer  from  it  frequently,  when 
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the  menses  cease;  or  during  the  menBti:iial  period  of  life,  if 
the  proper  discharge  be  checked;  washerwomen  are  said  to 
be  frequent  subjects  of  it. 

Treatment, — In  plethoric  habits  bloodletting  may  be 
necessary;  acids  and  astringents,  in  a  cool  state,  should  be 
given,  and  followed  by  purgatives.  Acetate  of  lead  is  some- 
times very  efficacious;  oleum  terebinthinsB,  in  amall  doses, 
arrests  the  haemorrhage  in  a  wonderful  manner.  Those 
who  consider  the  disease  to  be  connected  with  disorder  of 
the  liver,  bleed,  give  calomel  largely  and  repeatedly,  and 
administer  purgatives. 

Colica,  Colic, 

Symptoms, — Violent  pain  in  the  abdomen,  with  a 
twisting  sensation  about  the  umbilicus ;  there  is  spasmodic 
contraction  of  the  abdominal  muscles ;  constipation,  and 
sometimes  vomiting,  with  hiccup  and  flatulent  eructation. 
Colic  is  distinguished  from  enteritis  and  peritonitis  by  the 
pain  being  diminished  upon  pressure,  by  the  pulse  being 
in  a  very  slight  degree  affected,  and  by  the  absence  of 
much  constitutional  disturbance. 

Another  form  of  colic  attacks  painters  and  others  who 
work  in  lead,  and  is  named  colica  pictonum.  In  this  dis- 
ease the  pain  is  more  constant,  and  not  so  diffused,  although 
quite  as  violent.  Constipation  is  a  constant  symptom ; 
there  is  a  peculiar  appearance  in  the  colour  of  the  coun- 
tenance, and  there  is  often  paralysis  of  the  upper  or  lower 
extremities,  and  a  singular  blue  appearance  at  the  edges 
of  the  gums,  while  they  are  slightly  separated  from  the 
teeth. 

Treatment. — In  common  colic,  an  enema  of  turpentine, 
opiates,  and  castor-oil,  with  aromatics,  may  be  adminis- 
tered, and  hot  fomentations  may  be  applied  to  the  ab- 
domen. 

In  colica  pictonum,  bloodletting  is  sometimes  necessary, 
in  consequence  of  inflammation  of  the  mucous  membrane 
of  the  intestines,  which  frequently  supervenes.  The  me- 
dicines most  useful  are  calomel  and  opium,  castor  and 
croton  oils,  and  turpentine,  taken  by  the  mouth,  and  used 
as  an  enema.  Cupping  over  the  abdomen  is  sometimes 
useful,  as  well  as  warm  fomentations.    Alum  also  in  large 
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do8e8>  in  lead  colici^  18  said  to  do  good,  and  has  been  used 
aaccesafully  by  many  eminent  practitioners. 

Morbid  Appearances. — Simple  colic  never  kills,  bat  is 
presumed  to  depend  upon  a  morbid  spasmodic  contractioD 
of  the  muscular  fibres  of  the  intestinal  canal.  In  the 
colica  pictonum  many  have  died ;  a  considerable  part  of 
the  bowels  has  been  found  highly  inflamed  and  ulcerated, 
with  a  thickened  mucous  membrane,  and  sometimes  in- 
flamed patches  in  the  peritoneum. 

IleuM. 

Symptonu. — Severe  pain  in  the  bowels,  like  colic,  with 
fetid  eructations,  rapid  pulse ;  then  vomiting  of  offensive 
fsecal  matter  ensues ;  there  is  obstinate  constipation,  and 
more  or  less  fever ;  it  is  often  fatal  in  a  few  days. 

Morbid  Appearances. — ^Dilatation  of  a  portion  of  the 
bowels,  with  the  part  below  it  contracted  and  highly  in- 
flamed. There  is  often  peritonitis  over  the  part,  effusion 
of  lymph,  and  sometimes  gangrene ;  occasionally  there  are 
scirrhous  tumours  or  intussusception. 

Treatment. — The  chief  object  is  to  procure  a  free  passage 
through  the  bowels,  which  is  generally  impracticable. 
Various  purgatives  may  be  tried,  and  enemata  be  intro- 
duced ;  sometimes  opium,  in  large  doses,  has  aided  the 
operation  of  other  remedies. 

Intussusception,  or  the  invagination  of  one  part  of  the 
bowels  in  another,  is  a  disease  most  frequent  in  children. 
During  life  it  may  be  suspected,  but  not  known  for  cer- 
tainty ;  it  is  most  frequent  at  the  junction  of  the  ileum  and 
caecum.  The  symptoms  resemble  those  of  ileus ;  but,  in 
addition,  there  is  a  desire  to  go  to  stool,  without  any  other 
evacuation  than  some  mucus  tinged  with  blood.  It  is 
sometimes  fatal  in  thirty-six  hours.  On  examination  after 
death,  the  mucous  membrane  of  the  invaginated  part  is 
found  highly  inflamed.  No  medical  treatment  has  been 
attended  with  much  success,  but  the  same  treatment  may 
be  pursued  as  in  ileus.  Some  mechanical  practitioners 
have  recommended  in  this  and  in  ileus  the  taking  of  large 
quantities  of  metallic  mercury,  under  the  idea  that  it  may 
force  a  passage ;  there  is  no  objection  to  the  experiment. 


Fermet,  Intettinal  Womu. 

The  worms  vbich  infest  the  human  InteBtinet  are  prin- 
cipally of  three  kinds:    the  ttenia,  luntbrieut  teret,  and 

The  fania  is  ronnd  in  the  small  and  l«i^  inteadneB, 
seldom  in  children.  There  are  two  spedea  of  this  worm, 
tbe  tania  solium  and  the  teenia  vulgaria. 

The  Iffitiia  solium,  as  its  name  implies,  occurs  singlif, 
and  has  long  joints.  The  tienia  Tnlgaris  occurs  in  num- 
bers, not  of  BO  great  a  length  as  the  other;  its  joints  or 
pieces  are  shorter,  and,  relatifely  to  their  length,  broader ; 
BO  that  this  worm  is  also  named  tRoia  lata. 

t  lumbricut  teret  is  found  in  the  amall  and  large 
a  and  stomach.     It  somewhat  resembles  the  earth- 
worm, and  is  occasionally  brought  up  bjr  vomiting. 

The  atcarig,  or  oxyurit,  is  found  chiefly  in  the  rectuni, 
and  is  principal!;  troublesome  to  children. 

Symptoms  produced  by  Wornu. — Id  children,  one  of  the 
first  circumstancea  which  leads  to  a  suspicion  of  their  ex- 
istence, is  picking  at  the  nose ;  the  face  is  pallid ;  there  is 
emacistioD  of  the  body,  and  swelling  of  tbe  abdomen ;  a 
furred  tongue,  impaired  appetite,  peevishnesB,  and  want  of 
sleep ;  occasionally  there  ia  great  pain  in  the  abdomen, 
with  purging,  and  epileptic  fits  or conTnlsions. 

TVeafmrn^.— Anthelmintics  set  either  by  mechanically 
dislodging  the  worms,  or  by  exerting  some  poisonous 
influence  upon  them.  The  best  for  ascarides,  are  calomel 
with  scammony  or  jalap,  cowhage,  and  injections  into  the 
rectum  of  turpentine  or  decoction  of  aloes.  For  the  lum- 
bricus  and  ttenia,  the  best  remedy  is  spiritus  terebinthinee ; 
and,  if  that  should  not  he  used,  the  male  fem-root,  the 
root  of  the  pomegranate,  or  spigelia  marilandica  may  be 
tried ;  and  the  most  recent  remedy  is  kousso. 

Al  the  time  that  the  above  remedies  are  used  the  vege- 
table tonics  should  be  given,  as  the  existence  of  worms 
very  generally  depends  upon  a  weakened  state  of  the  diges- 
tive functions.  The  best  mineral  tunic  to  prevent  the 
rcproduetioo  of  them  is  the  tinctura  fern  sesquichloridi. 

The  diet  should  be  nourishing,  and  green  acid  vegetables 
should  be  avoided;  salt  shouU  be  freely  used  with  the 
28$ 
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food,  for  total  deprivation  of  it  ia  almost  certain  to  be 
followed  by  tbe  pit>duction  of  worma,  especially  in  ill-fed 
persons. 

Peritomtis,  In/tanrntation  of  the  Peritoneum. 

Symptoms.'— VjreML  i  great  beat  and  pain  in  the  abdo- 
men, at  first  confined  to  a  small  spot,  but  anbaeqaentlj 
diffused  over  tbe  vbole  surface,  wbicb  is  tense,  and  so 
painfully  tender,  tbat  tbe  weigbt  of  tbe  bedclothea  is  insup- 
portable;  tbe  knees  are  drawn  up  to  take  off  the  tension. 
Tbe  pulse  is  an  uncertain  symptom  ;  sometimes  it  is  quick, 
full,  and  bard ;  at  other  times,  slow,  soft,  and  contracted ; 
but  its  general  character  is  tbat  of  being  hard,  wirj,  and 
incompressible.  The  tongue  is  at  first  white,  afterwards 
brown,  and  red  at  tbe  edges.  There  is  generally  consti- 
pation. The  respiration  is  quick,  difficult,  and  thoracic; 
but  there  is  seldom  much  vomiting,  unless  the  peritoneal 
covering  of  tbe  stomach  be  attacked. 

Causes. — It  is  generally  brought  on  by  cold,  by  habitual 
costiveness,  contusions,  and  wounds,  produced  by  accident 
or  surgical  operations,  as  in  hernia,  &c. 

This  disease  might  be  mistaken  for  enteritis,  hepatitis, 
and  splenitis. 

Treatment, — Tbe  principal  part  of  tbe  treatment  consists 
in  bloodletting  from  the  arm,  and  locally  by  leeches,  which 
are  to  be  repeated  after  short  intervals,  if  the  disease  does 
not  yield.  Subsequently,  when  the  violent  symptoms  abate, 
genUe  laxatives  may  be  given,  and  soothing  enemas  be 
administered.  After  bleeding,  most  practitioners  rely  upon 
repeated  doses  of  calomel  and  opium.  When  the  bowels 
become  tympanitic,  an  enema,  containing  turpentine,  may 
be  thrown  up.  Tbe  regimen  must  be  completely  antiphlo- 
gistic. Late  in  tbe  disease,  blisters  over  the  abdomen  may 
be  applied. 

Morbid  Appearances, — The  small  vessels  of  the  perito- 
neum minutely  injected  with  blood,  shreds  of  lymph  cover- 
ing many  parts,  and  the  intestines  almost  agglutinated 
together  by  it ;  serum  in  the  cavity,  with  flocculi  of  lymph 
in  it,  and  sometimes  a  considerable  quantity  of  pus.  Tbe 
fluid  will  be  found  gravitating  towards  the  pelvic  carity. 

A  form  of  peritonitis  attacks  females  after  parturition. 
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and  is  called  puerperal  peritonHu.  It  differs  from  the 
otiier,  i&asmDcb  aa  it  occurs  in  patients  who  have  Tor 
months  past  been  debilitated  by  the  progress  of  utero- 
geatatioD,  and  more  recently  by  the  enfeebling  efforts  of 
parturition.  It  often  attacks  debilitated  oonslittitions ; 
and,  from  assuming  a  masked  character,  has  been  generally 
more  fatal  than  common  peritonitis. 

The  seat  of  disease  is  essentially  the  same ;  it  cornea  on 
about  the  third  day,  being  preceded  by  altpration  or  sap- 
pression  of  the  lochia!  discharge,  flabby  breasts,  and  acnte 
pain  in  the  hypogastric  region  ;  the  pain  and  ^uflammation 
soon  extend  over  a  considerable  poitioo  of  the  peritoneum. 

Treatment. — Bloodletting  and  calomel  are  to  be  mainly 
depended  on  in  this  form  of  disease.  When  it  is  coexistent 
with  congestion  or  typhoid  symptoms,  large  doses  of  tur- 
pentine are  found  exceedingly  useful. 

The  morbid  appearances  are  the  same  as  in  ordinary 
peritonitis,  excepting  that  the  broad  ligaments  exhibit 
traces  of  high  inflammation. 

Puerperal  Fetter  is  a  Tery  dsngerous  disease,  and  ii 
generally  described  under  the  besd  of  peritonitis.  By 
some  obserring  practitioners,  a  clear  distinction  has  been 
drawn  between  it  and  peritonitis,  such  as  I  will  copy  from 
Dr.  Waller's  excellent  work  on  midwifery. 
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Treatment. — The  management  of  thia  disease  is  Tery 
ditBcult,  and  the  recoveries  few.  Dr.  Waller  recommends 
leeches  to  be  applied  over  the  hypogastric  region,  to  be 
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followed  by  fomentations,  and  afterwards  spirits  of  turpen- 
tine to  produce  connter-irritation ;  internally,  opium  in 
large  doses,  with  some  calomel ;  and  afterwards,  the  same 
medicines  in  smaller  quantities,  some  mild  laxative  for  the 
bowels,  and,  if  diarrhoea  comes  on,  the  use  of  chalk  mixture, 
with  aromatic  confection,  and  confection  of  opium. 

Post-mortem  examination  exhibits  inflammation  of  the 
peritoneal  cohering  of  the  uterus  and  its  appendages, 
enlargement  of  the  uterus,  and,  on  cutting  in  it,  inflam- 
matory state  of  the  uterine  veins,  which  often  contain 
some  pus. 

Gastritis,  Injlammation  of  the  Coats  of  the  Stomach, 

Symptoms. — Pyrexia ;  thirst,  with  great  desire  for  cold 
drinks ;  great  heat  and  dryness  of  the  skin ;  pain  at  the 
epigastrium,  increased  upon  pressure ;  retching  and  vomit- 
ing of  nearly  everything  taken  into  the  stomach  ;  the 
pulse  is  quick,  but  small  and  compressible ;  there  is  great 
prostration  of  strength;  frequent  hiccup;  the  tongue  is 
generally  much  furred  in  the  centre,  with  red  tip  and 
margins. 

Diagnostic  Character. — ^The  excessive  vomiting,  the  seat 
of  pain,  and  great  heat  of  the  epigastrium. 

Treatment. — The  best  remedial  means  are,  copious  blood- 
letting, by  venesection,  and  leeches  applied  to  the  epigas- 
trium ;  fomentations,  the  warm  bath,  enemas,  and,  after 
copious  bloodletting,  laxatives,  demulcents,  and  diapho- 
retics ;  opium  may  also  be  given  in  small  doses  combined 
with  calomel. 

Some  pathologists  consider  the  disease  to  be  seated  in 
the  muscular  coat,  others  affirm  that  it  always  commences 
in  the  peritoneum ;  and  as  few  deaths  occur  from  such  a 
disease,  limited  to  the  stomach,  it  will  be  very  difficult  to 
decide  upon  the  question. 

Enteritis,  Injlammation  of  the  Muscular  and  Peritoneal 

Coat  of  the  Intestines, 

Symptoms. — Pyrexia;  pain  in  the  abdomeu,  increased 
upon  pressure,  but  not  so  acute  as  in  peritonitis.  There  is 
frequently  some  tension ;  a  weak,  contracted,  and  com- 
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pressible  pnlse ;  great  depreaaion  and  toM  of  strength  ;  bigh 
coloured  urine.  The  tongue  is  furred,  and  generiilly  Tery 
red  at  its  tip  and  margins.  The  pain  varies  in  Bituntion, 
according  (o  the  pnrt  affected  ;  if  the  upper  portion  of  the 
smnll  intestines  is  nttaclced,  there  will  be  vomiting,  and 
pain  about  the  umbilicus;  if  the  colon  ia  suffering,  there 
ie  pain  extending alongits  course, called  tormina,  and  there 
will  often  be  dinrrhcca ;  when  the  rectum  is  the  part 
affected,  tliere  is  oft«n  bearing  down,  with  tenesmus,  and 
evacualion  of  bloody  mucua. 

Treatment. — Bloodletting,  euemas,  &c.,may  be  resorted 
to,  as  in  peritonitie,  and  the  general  treatment  will  be  much 
the  anme.  Blistera  are  not  very  o^en  necessary;  but 
stimulating  embrocations  over  the  abdomen  may  be  sub- 
stituted for  them.  Laxatives  of  the  mildest  kind  only  are 
admissible. 

Emeriti*  Mucota. 

The  term  is  applied  to  an  inflammatory  state  of  the 
macoua  coat  of  the  small  intestines.  The  symptoms  are 
variable,  but  tlie  most  prominent  are  the  following,  and  it 
may  be  considered  more  a  symptomatic  than  idiopathic 
affection. 

Sytnptoma. — Tenderness  of  the  abdomen  increased  upon 
pressure;  quick  pulse ;  febrile  heat;  thirst;  considerable 
debility i  the  tongue  red  and  smooth;  end  the  lips  often 
inflamed  snd  aore;  aomelimes  an  aphthous  stale  of  the 
mouth;  there  ia  generally  diarrhcea;  the  atoole  contain 
much  mucus ;  some  blood,  and  there  is  frequently  tenesmus. 

Treatment.— \t  the  disease  be  apparently  idiopathic, 
blood  may  be  drawn  from  the  arm,  and  leeches  may  be 
applied  over  the  abdomen.  The  warm  bath  and  fomenta- 
tions are  useful.  The  medicines  may  consist  of  hydrar- 
gyrum cum  cret&j  as  an  alterative,  every  night;  cooling 
draughts,  with  a  little  hydrocyanic  acid ;  copioua  blana 
demulcents,  and  enemata  of  atarch  with  some  opium  to 
relieve  the  teneamua,  which  is  often  troubleaome.  Occa- 
sionsl  doses  of  castor-oil  or  rhubarb  may  be  given  to  carry 
off  any  Accumulating  portion  of  hardened  fceces.  To  check 
excessive  purging,  decoction  of  logwood  is  a  mild  remedy. 
'  Morbid  Appearaneet. — In  fat^  caaea  there  is  inflam* 
matory   redness  of  the  macona  membrane,    patches   of 
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inflammation,  with  elevation  ;  sometimes  ulceration,  loft- 
ening,  and  removal  of  the  mucous  coat,  and  in  some  cat 
perforation.     Gangrene  has  heen  seen  in  a  few  instances. 

Dteurhcea,  Loaaeneu. 

SymptofM, — Frequent  discharges  of  liquid  faecal  mo- 
tions, with  pain  and  griping ;  considerable  weakness  aod 
prostration. 

DiarrhcBa  may  depend  upon  irritation  or  inflammatioo 
of  the  mucous  membrane  of  the  bowels,  produced  bj 
indi8;e8tible  food,  accumulation  of  faeces,  vitiated  biliary 
secretions,  cold,  &c.  When  it  depends  on  any  acute  in- 
flammation, it  may  be  known  oy  other  constitutioiiil 
symptoms. 

Treatment, — The  treatment  must  vary  with  its  canso. 
If  diarrhoea  arises  from  cold,  a  warm  bath  is  indicated ;  if 
it  depends  upon  inflammation  of  the  intestines,  blood- 
letting and  leeches  will  be  necessarv ;  if  from  vitiated  bile, 
accompanied  by  vomiting,  calomel  and  rhubarb  wili  be 
useful,  followed  by  small  doses  of  opium  ;  if  it  is  occi- 
sioned  by  acrid  indigestible  food,  the  bowels  should  be 
relieved  by  castor- oil,  followed  by  mild  astringents  and 
tonics. 

As  a  general  rule,  the  best  plan  is  to  give  a  good  dose 
of  calomel  and  rhubarb,  follow  that  up  by  a  dose  of  castor- 
oil  ;  and  generally  when  the  bowels  have  been  cleared  oat, 
the  disease  ceases  completely ;  if  not,  give  the  chalk  mix- 
ture, or  compound  chalk  powder,  or  any  of  the  ordinary 
routine  astringent  medicines. 

Dysenteria,  Dysentery. 

Symptoms,^ — Pyrexia;  flatulence;  nausea  or  vomiting; 
griping  of  the  bowels;  frequent  inclination  to  go  to  stool; 
tenesmus ;  frequent  evacuations  from  the  rectum  of  macv 
mixed  with  faeces  or  blood ;  sometimes  films,  like  men- 
branes  or  fat,  are  passed  with  portions  of  indurated  fieces; 
there  is  great  debility. 

Treatment, — The  remedies  to  be  employed  are  venese^ 
tion  and  leeches,  the  warm  bath,  demulcent  drinks,  anti- 
monials,  ipecacuanha;  and  if  there  be  any  suspicion  o^ 
faecal  matter  in  the  intestines,  castor-oil,  or  rhubarb,  with 
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opium,  mtj  be  giren.  Counter-irriUnU  my/  be  applied  to 
the  abdomen,  and  e  suppoBitory  of  opiam,  or  itarch  enemas 
with  opium,  may  be  introduced  into  the  rectum. 

The  diieaae  is  principally  ieated  in  the  colon  and  in  the 
rectum. 

The  morbid  appearances  are  an  inflamed  state  of  the 
colon  and  rectum ;  the  peritonea]  coTeriDg  is  sometimes 
affected ;  the  mucous  coat  is  thickened,  raised  in  parts,  as 
if  hypertropbied,  round  a  central  depression,  resembling 
an  ulcer ;  sometimes  there  are  ulcerations  and  perforations 
of  the  iuteBtines,  which  admit  the  pasaage  of  fscal  matter 
into  the  peritoneal  cavity ;  and  in  some  cases  gangrene. 

A  chronic  form  of  the  diieHse  is  met  with  here,  espe- 
cially in  persons  who  hare  returned  from  bot  climatea. 
The  repeated  purgings,  with  discharges  of  mucus,  even 
pus  and  blood,  gradually  wear  down  the  system,  and  the 
sufferers  ordinarily  present  s  pale,  emaciated,  sickly  ap- 
pearance. They  are  most  beuefited  by  light  food,  the  use 
of  taxatiTcs,  to  keep  the  motions  soft,  and  the  bowels  free ; 
by  taking  mineral  tonics,  sucb  as  sulphate  of  copper  or 
zinc  )  alterative  mild  doses  of  mercurials  may  occasionally 
be  given. 

The  disease  is  unfortunately  but  seldom  cored. 

Cholera  Morbus. 

Syiaplomt.  —  A  sensation  of   heat  at  the   scrobiculus 

cordis  ;  vomiting  and  purging  of  bilious  matter ;  hurried 
respiration ;  great  depression  and  anxiety ;  griping  paina 
in  the  abdomen  ;  a  quick,  but  small  and  contracted  pulse ; 
excessive  thirst ;  spasmodic  contraction  of  the  muscles  of 
the  abdomen  and  extremities.  The  surface  i«  pale,  and  ex- 
ceedingly cold ;  and  the  blood,  when  drawn,  is  very  dark 
and  thick,  approaching  to  a  pitchy  coDsisteDce.  There  is 
also  suppression  of  urine. 

The  morbid  appearances  found  on  dissection  are  gene- 
rally those  of  congestion  of  the  different  Tiacera.  The 
stomach  and  intestines  are  sometimes  of  a  scarlet  colour, 
and  there  it  a  copious  secretion  of  thick  mucus  within 
them.  The  urinary  bladder  is  found  nearly  always  con- 
tracted. 

Treatment. — The  means  to  be  used  in  this  diseaae  are 
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pretty  generally  agreed  npon.  At  the  commencement  hot 
should  be  applied  to  the  surface,  to  restore  the  balmnoe  of 
the  circulation.  Strong  stimnlants  are  to  be  given  (as  the 
disease  is  not  one  of  simple  inflammation),  and  foUoved 
by  repeated  doses  of  calomel  and  opium.  Wlien  the  earij 
danger  has  subsided,  light  nourishment  should  be  adminis- 
tered, and  care  taken  that  reaction  does  not  bring  oo 
yisccral  inflammation. 

The  Asiatic  or  Spasmodic  Cholera^  is  distingnished  bj 
the  absence  of  bile  in  the  evacuations  from  the  stomadi 
and  bowels.  The  ejected  fluids  resemble  rice-water.  There 
is  almost  invariably  a  purple  or  blue  appearance  of  tk 
extremities,  and  a  very  characteristic  expression  of  coon- 
tenance,  and  painful  spasms  in  the  extremities  and  abdo» 
minal  muscles.  The  most  successful  plan  of  treatment  Im 
been  that  in  which  the  chief  reliance  is  pbiced  on  calomeL 
Salt-water  emetics  have  been  highly  commended  in  the  very 
worst  forms  of  the  disease.  A  very  favorable  symptom  ia 
the  course  of  the  disease  is  the  appearance  of  bile  in  the 
evacuations. 

Hepatitis,  Inflammation  of  the  lAver. 

Inflammation  of  the  liver  is  generally  seated  in  and  netr 
the  peritoneal  covering,  rarely  attacking  the  central  sab- 
stance  itself. 

Symptoms  of  Acute  Hepatitis, — Pyrexia,  pain  felt  in 
the  right  hypocliondrium,  increased  upon  pressure ;  tongue 
covered  with  a  yellowish  fur;  difficult  respiration;  dry 
cough ;  pain  is  felt  in  the  right  shoulder ;  the  urine  is 
high  coloured ;  the  pulse  is  quick  and  hard.  There  is 
gastric  irritability  and  hiccup;  if  the  inflammation  be  very 
acute,  the  secretion  of  bile  is  suspended,  and  the  fsecei 
assume  a  clay  colour.  The  skin  also  assumes  a  yeUow 
tinge,  and  there  is  a  difficulty  in  lying  on  the  left  side, 
arising  from  stretching  of  the  ligaments  and  peritoneil 
covering  occasioned  by  gravitation  of  the  liver  towards  the 
left  side. 

Morbid  Appearances.— Itjm^h  on  the  surface  of  the 
liver,  causing  adhesions  with  the  neighbouring  parts ;  en- 
largement, less  firmness ;  it  breaks  easily  with  pressure, 
and  generally  is  very  much  gorged  with  blood ;  sometimes 
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reduced  HimoBt  to  h.  pulpv  stale ;  occHHioriBlly  ttiere  is  a 
large  obBcesB,  This  absceas  of  the  liver  may  buret  during 
life,  and  the  patient  may  recover.  The  part  vhicb 
allows  ita  escape,  and  is  most  favorable,  is  the  abdominal 
parietea  antenorly ;  the  pua  finds  its  way  also  iaU>  the 
luDgfl,  through  the  diaphragm,  and  into  aenral  parts  of 
the  ioteatinal  canal;  when  it  banta  into  the  peritoneal 
cavity  it  kills  very  rapidly,  or  will  set  up  very  extensive 
peritoneal  infinmmation,  which  destroys  in  a  few  days. 

In  Chronic  Hrpaiifit,  there  is  a  feeling  of  weight  and 
dragging  seasntion  at  the  liver,  with  sometimes  a  bardneaa 
perceptible  externally;  pain  iu  the  shoulder;  dyspepsia; 
sallow  countenance ;  attacks  of  jaundice  ;  nausea ;  low 
spirits  ;  coativeness,  and  general  derangement  of  the  whole 
system.  The  pulae  is  no  guide,  for  it  is  often  weak  and 
slow ;  Bometimea  quickened  witli  short  attacka  of  fever. 
There  is  in  many  cases  an  eruption  about  the  face  and 
ahouldera,  much  of  the  nature  of  acne. 

Morbid  Appearances  in  Chronic  ffepalilu. — These  are 
very  variable ;  we  find  induration  either  with  enlargement 
or  contraction ;  granular  appearance,  either  increased  or 
diminished,  with  an  unhealthy  disproportion  between  the 
red  and  yellow  parte,  producing  various  shades  of  nutmeg 
liver,  such  as  is  often  to  be  found  in  drunkards.  Parts 
are  seen  of  a  firm  texture,  and  of  yellow  colour,  scattered 
through  the  liver,  with  vessels  shooting  into  them,  and 
raising  up  the  surface  of  the  liver,  giving  it  a  lobulated 
appearance,  and  this  surface  often  of  a  green  colour. 

Treatment. — Take  blood  away  from  the  arm  freely,  and 
apply  leeches  to  the  seat  of  pain.  Counter-irritants  may 
be  applied.  Gentle  laintives  and  enemas  should  be  ad- 
minisitered,  and  recourse  be  had  to  the  warm  bath.  Some 
praclitionere  give  calomel  in  large  doses,  but  not  so  mach 
as  formerly,  for  it  appears  to  be  more  useful  in  the  chronic 
form  of  the  disease. 

There  are  many  other  morbid  states  of  the  liver  less 
definite  in  their  symptoms,  and  scarcely  curable,  which 
are  described  in  larger  works,  such  as  achirrhna,  tubercles, 
fatty  liver,  hydatids,  &c. 

Chronic  hepatitis  is  most  relieved  by  calomel,  chalybeate 
waters,  mild  pui^tives  and  tonics  ;  iodide  of  potassium, 
too,  is  an  excellent  auxiliary. 
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Icterus,  JaundieL 

Jaandice  arises  from  some  obstractioQ  to  the  conne  of 
the  bile,  either  depending  upon  inflammation  or  mechanical 
pressare  upon  the  minute  ducts,  or  the  laree  duct  itself. 
The  causes  are  generally  acute  and  chronic  diaeaae  of  the 
lirer,  increasing  or  diminishing  the  flow  of  the  bile; 
duodenitis  ;  gall-stones  obstructing  the  duct ;  inflammation, 
contraction,  or  spasm  of  the  duct,  and  mechanical  pressure, 
as  during  pregnancy,  &c. 

Symptoms,^^Ye\\owneM  of  the  skin,  affecting  the  con- 
junctiva, and  sometimes  causing  objects  to  be  seen  of  a 
greenish  colour,  occasionally  preceded  by  tingling  of  the 
skiu.  There  is  often  pain  in  the  right  hypochondrium ; 
nausea  and  vomiting ;  great  lassitude  and  languor ;  the 
fttces  are  white,  and  the  urine  high  coloured,  generallj 
giving  a  yellow  tinge  to  the  linen.  The  pulse  is  often 
rather  slower  than  usual,  unless  there  be  hepatic  inflam- 
mation. 

Treatment, — Wlien  there  is  pain  in  the  hypochondrium, 
leeches  should  be  applied.  Emetics  are  sometimes  useful, 
and  may  be  followed  by  mild  mercurials,  laxatives,  and 
the  warm  bath.  The  diet  should  be  of  the  lightest  kind. 
Iodide  of  potassium  is  sometimes  useful,  and  gentle  out- 
door exercise  is  beneficial. 

Gall-Stones. 

Gall-stones  sometimes  sttain  a  considerable  size,  escape 
from  the  gall-bladder,  and  try  to  make  their  way  into  the 
duodenum,  and  in  their  passage  cause  much  distress. 

Symptoms, — Acute  lancinating  pain  in  the  situation  of 
the  gall-ducts,  coming  on  in  paroxysms ;  not  much  pain 
externally ;  the  pulse  little  affected,  and  not  much  con- 
stitutional disturbance  ;  inflammation  is  liable  to  arise  ; 
therefore  the  treatment  has  to  be  directed  to  it. 

Treatment. — Give  opium  in  large  doses,  use  the  warm 
bath,  bleed  from  the  arm,  and  try  the  effect  of  a  relaxing 
emetic.  Some  recommend  ether,  both  as  an  antispasmodic 
and  under  an  impression  that  it  may  act  chemically  upon 
the  gall-stones ;  sometimes  leeches  or  cupping  glasses  over 
the  liver  afford  relief. 


Splenilii,  Inflammation  of  the  Spleen. 

Symplomi.—TjTexM ;  faia  in  the  left  hypochondrium, 
increased  upon  pressure  ;  difficulty  of  lying  on  the  affected 
side;  HyelloiTish  tinge  of  the  skin.  In  chronic  iplenitis, 
and  frequently  in  intermittent  fever,  the  spleen  is  found 
greatly  enlarged,  and  when  esamined  after  death,  presents 
a  soft,  black,  pulpy,  nppearance,  like  decomposing  blood. 
The  spleen  is  also  liable  to  become  tuberculated  both  on 
its  surface  and  within  its  substance. 

7Vea/m«n^,— Bloodletting,  generally  and  locally ;  pur- 
gatives, warm  bath,  and  counter-irritants,  are  the  remedies 
to  be  employed. 

In  chronic  enlai^ement  of  the  spleen,  mercury  is  used, 
both  internally  and  externally.  Sromide  and  iodide  of 
potassium  are  reported  to  be  valuable  remedies  for  its 
removal. 


DISEASES   OP  THE 

Catarrhu,  Catarrh. 

Symptome. — Sneezing,  with  increased  secretion  of  mncns 
from  the  nose  and  fauces ;  pyrexia ;  cough ;  pain  in  the 
head  and  chest.  Sometimes  the  inflammation  extends 
down  the  larynx  and  trachea,  giving  rise  to  copious  expec- 
toration. The  fluid  expectorated  generally  becomes  thicker 
as  the  disease  declines. 

Under  the  name  catarrh,  bronchitis  of  the  subacute  Idnd 
is  often  described. 

Treatment. — Confinement  to  a  warm  room,  antiphlo- 
gistics,  the  warm  bath,  and  diaphoretics,  such  as  anti- 
mouinls,  and  ipecacuanha,  and  brisk  pui^tives  are  to  b« 
employed.     Bloodletting  is  seldom  necessary. 

Bronehitu. 

This  disease  has  obtained  several  names  from  the  different 
authors  who  have  treated  upon  it.  It  is  called  peripneu- 
monia notha,  eatarrkui  auffocafivut ;  and,  when  in  the 
chronic  form,  in  old  people,  eatarrkva  tenilii. 

Symptom*  nf  Acute  Bronehitit. — Pyrexia;  heat  of  the 
skin ;  dyspnoea,  with  harried  and  laborious  respiration ; 
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feeling  of  roughness  or  rawness  in  the  trachea  ;  hoarsenesi ; 
oppression  at  the  preecordia ;  and  dry  cough.  After  a 
short  time  there  is  an  accumulation  of  mucus,  giTing  rise 
to  a  wheezing  or  rattling  noise  in  respiratioUy  known  as 
the  rale  muqueux.  There  is  a  leaden  colour  of  the  L'ps 
and  cheeks,  caused  hy  the  hlood  not  heing  properly  decar- 
honizcd.  The  pulse  is  quick,  but  soft  and  compressible; 
there  is  great  proiitration  of  strength,  and  anxiety;  pain 
and  giddiness  of  the  head;  sometimes  delirium. 

Stethoscopic  Signs, — At  first,  sibilus,  or  sonorous  rhon- 
chus ;  when  secretion  takes  place,  the  mucous  rhonchii^ 
also  known  as  large  crepitation  ;  sometimes  the  mucus  plugi 
up  a  bronchus,  and  for  a  time,  the  respiratory  murmor  ii 
lost  in  the  part  of  the  lung  which  the  bronchus  supplies; 
but  there  is  little  or  no  dulness  of  sound  on  percussion, 
which  will  distinguish  this  state  from  hepatization. 

Morbid  Appearances. — The  lungs  gorged  with  blood, 
sometimes  emphysematous  on  their  surface  ;  the  bronchial 
tubes,  filled  with  thick  reddish  mucus,  and  often  with  a 
fluid  of  a  muco-purulent  character ;  the  membrane  is  higblj 
inflamed ;  and  the  same  appearances  may  extend  into  the 
trachea.  We  also  find  the  vessels  of  the  head>  liyer,  &c^ 
congested. 

Ill  Chronic  Bronchitis  the  expectorated  fluid  resembles 
that  emitted  during  the  latter  stages  of  the  acute  form; 
sometimes  it  has  a  purulent  appearance,  and  is  often 
mixed  with  blood ;  there  are  sometimes  night-sweats,  with 
emaciation  ;  hurried  and  short  respiration. 

Treatment. — Bloodletting,  with  caution,  is  necessary; 
it  is  very  beneficial  at  the  commencement;  but,  whei 
much  fluid  has  been  efiiised  into  the  bronchi,  the  strength 
should  not  be  too  much  lowered,  for  fear  that  there  will 
not  be  sufficient  power  in  the  system  to  throw  ofif  what  has 
been  accumulated.  The  best  medicines  are  emetics  and 
antimonials  ;  counter-irritation  should  be  produced  by  a 
blister  or  tartar-emetic  ointment,  and  purgatives  may  be 
given  when  required. 

Laryngitis,  Inflammation  of  the  Larynx, 

Symptoms. — Pyrexia;  a  sensation  of  constriction  and 
pain  about  the  larynx  ;  hoarseness ;  respiration  quick  and 
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UboriouB;  aniiouB  eipressiun  of  the  countenaDce;  pulae 
quick  and  jerking,  aoda  peculiar  shrill  noiae  attenda  inapi- 
ration.  There  is  danger  in  thia  diaeaae  of  serum  being 
efiased  into  the  aubmucous  cellular  tissue  about  the  upper 

fiart  of  the  larynx,  known  as  oedema  glotCidia,  and  uolesi 
itjngotowj  or  tracbeotom;  be  performed,  the  patient  will 
soon  be  saffocated.  This  inflammation  frequeDtljr  accom- 
paniea  smallpox,  scarlet  fever,  and  measles. 

Morbid  Apptaranee*. — The  mucous  membrane  thick  and 
vascular,  with  numerous  small  ulcers,  rendering  ita  aurface 
irregular;  sometimes  covered  over  with  a  layer  of  tenacioua 
lymph. 

TTtatmenl.  —The  same  as  for  croup. 

Cynaneke  TrachralU,  Croup. 

Symptoms. — It  generally  commenceB  vith  symptoms  of 
common  cold,  as  hoarseness,  which  may  last  almost 
unnoticed  for  a  few  days,  till  the  patient  gets  gradually 
worse ;  the  symptoms  then  become  aggravated,  often  at 
midnight,  wben  we  have  tbem  of  the  following  character  ; 
pyrexia ;  difficulty  in  breathing,  attended  with  a  peculiar 
crowing  sound  ;  great  anxiety  j  the  face  and  neck  are 
flushed,  but  rather  livid  in  appearance ;  the  voice  almost 
inaudible:  there  la  cough,  at  first  rough  and  dry,  aubse- 
quently  more  free,  and  a  viscid  glairy  matter  is  expectorated 
with  great  pain.  This  disease  generally  attacks  children 
between  the  second  and  fifth  years  of  their  age.  When 
fatal,  it  terminates  mostly  about  the  third  or  fourth  day. 
The  principal  cause  of  death  is  the  formation  of  a  false 
memDrane,  which  occupies  the  trachea,  and  sometimes 
extends  to  the  larynx  and  bronchi. 

Morbid  Appearaneet. — We  find  lymph  in  the  trachea, 
constituting  a  false  membrane  in  the  different  degrees, 
sometimes  soft  and  yielding,  partial,  or  extending  the 
whole  length,  and  even  into  the  bronchi ;  sometimes  it  is 
exceedingly  thick,  and  assumes  the  form  of  a  perfect  tube. 
The  larynx  often  contains  lymph ;  and  the  ramifications  of 
the  bronchi,  and  even  the  lungs,  present  an  inflammatory 
appearance ;  the  inflammation  may  extend  to  the  pharynx 
and  cEsophagua, 

Treatment. — Bloodletting,  from    a  vein.  Is  absolutely 
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necessary  at  the  commencement ;  leeches  are  to  be  applied 
along  the  course  of  the  trachea,  and  upon  the  aternam  ; 
the  latter  part  is  preferable.  An  antimonial  emetic  shonld 
be  given,  and  followed  by  naaseants,  purgatives,  and  warm 
bath.  In  some  cases  a  blister  is  useful  after  leeching. 
Calomel,  in  large  repeated  doses,  such  as  two  or  three 
grains  every  hour,  is  relied  upon  by  some  parsons.  Dr. 
Cheyne  gives  a  preference  to  tartarised  antimony. 

There  is  another  modification  or  variety  of  croup  known 
by  authors  as  Laryngismus  Stridulus,  spasmodic  croup, 
or  the  crowing  disease. 

Spasmodic  Croup  occurs  in  young  children  during  denti- 
tion. It  is  not  purely  spasmodic,  for  it  is  frequendj 
connected  with  congestion  and  inflammation  of  the  mucoos 
membrane  of  the  larynx  ;  it  is  sometimes  connected  with 
the  cerebral  functions,  and  state  of  the  alimentary  cansl. 
It  is  much  milder  and  less  dangerous  than  real  croup,  and 
is  often  relieved  by  an  emetic,  and  some  purgative  medicine. 
It  comes  on  mostly  in  the  night.  The  other  remedies  for 
it  are,  the  warm  bath,  lancing  the  gums,  and  the  apj^cation 
of  two  or  three  leeches  to  the  chest. 

Pertussis,   Hooping-cough, 

Symptoms, — A  peculiar  convulsive  cough,  coming  on  in 
paroxysms,  consisting  of  several  hurried  expirations,  fol- 
lowed by  a  deep  inspiration,  which  is  accompanied  by  a 
pecuhar  noise,  named  the  hoop ;  this  is  repeated  tiU  the 
child  brings  up  a  quantity  of  viscid  mucus  ;  after  which  it 
recovers,  either  speedily,  or  may  lie  down  exhausted  and 
fatigued.  During  the  fit  of  cough,  the  face  is  swollen, 
purple,  and  livid ;  the  eves  seem  starting  f^om  their 
sockets  i  sometimes  a  vessel  in  the  conjunctiva  gives  way, 
and  the  eye  becomes  bloodshot,  or  there  may  be  epistaxii, 
haemoptysis,  vomiting,  and  in  some  instances  a  vessel  in 
the  head  yields,  and  the  child  dies  suddenly.  The  duration 
of  this  disease  averages  six  weeks ;  it  ordinarily  attacks 
children,  and  is  almost  always  epidemic.  It  commences 
like  a  catarrh,  which  lasts  from  a  week  to  a  fortnight  before 
the  decided  diagnostic  symptoms  of  the  disease  show  diem- 
selves.  It  is  very  fatal  to  children,  and  requires  earefol 
management. 
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Morbid  Appearaneti. — Congeatian  of  the  luDgi,  which 
are  bo  loaded  with  blood  that  they  sink  readily  in  water ; 
iDflammatory  appearance  of  the  mucoui  lioing  of  the 
bFonchinl  tnbea  ;  aotnetimes  the  trachea  and  larynx  contain 
thick  Tiund  mncus,  with  lymph  and  atreaki  of  blood ;  if 
the  diaeaae  be  protracted,  aroall  red  ^anulea  are  found 
acattered  about  the  lungs,  which  are  alto  in  parta  softened 
and  ulcerated  ;  aometimea  there  ia  oidema  of  the  epiglottis, 
with  infiammatioa  ia  the  pharynx  ;  the  veaseU  of  the  brain 
are  often  gorged  with  blood,  and  sometimes  we  find 
effusion. 

Treatment. — In  the  early  atages,  if  there  is  oppresaion 
of  the  breathing,  with  aigOH  of  bronchial  inflammation, 
bloodletting  ia  necessary,  and  often  highly  beneficial. 
Tartarized  antimony  or  ipecacuanha  should  be  given  almost 
to  nausea,  and  the  bowels  should  be  kept  moderately  open. 
In  the  second  stage,  and  in  mild  cases,  the  chest  should  be 
protected  from  cold,  and  indeed  the  surface  of  the  body 
generally.  The  diet  should  be  tight.  Counter-irritation 
npon  the  cheat,  by  stimulating  liniments  and  tartatized 
antimony,  ia  useful ;  and  an  emetic  given  daily,  or  every 
other  day,  is  serviceable.  I  have  foand  vinom  ipecaeuanhs 
to  answer  best ;  and,  if  given  in  the  evening,  it  uuloada 
the  stomach,  produces  aome  exhaustion,  and  a  qaiM  night 
is  the  result  of  it.  As  a  general  remedy,  I  have  found 
ipecacuanha,  in  small  doses,  with  conium  and  bicarbonate 
of  potash,  given  three  times  a  day,  to  answer  best.  In 
addition  to  the  measures  mentioned  above,  with  some 
practitioners  belladonna  and  hydrocyanic  acid  are  favorite 
remedies.  Some  physicians  advocate  the  use  of  minenl 
Acida,  especially  nitric,  others  advocate  the  internal  use  of 
cantharides,  others  give  alum,  but  I  consider  the  alkaline 
treatment  in  the  early  period  mncb  the  moat  anccessful. 
Change  of  air  haa  the  reputation  of  contribu^g  to  the 
cure. 

Pnemnonia,  Infiammatxon  of  the  lamfft. 

Sympiomi. — Pyrexia,  hot  akin,  dyapncBa ;  there  ia  a 
sensation  of  constriction  about  the  chest,  painful  cough, 
the  pain  is  more  obtuse  than  in  pleuritia,  but  there  is  a 
greater  sensation  of  oppreasion.  The  respiratJon  ia  quick 
and  difficult,  and  the  countcnanoe  often  assnmea  a  purple 
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colour.  The  pulse  is  generally  quick  and  full  at  tlie 
commeDcemeDt.  The  expectorated  matter  is  at  first  muco- 
sasgninolent,  but  becomes  afterwards  thick,  opaque,  and 
puriform.  When  suppuration  takes  place,  it  is  known  bj 
rigors  coming  on,  the  pain  is  more  fixed,  and  there  is  hectic 
fever. 

Physical  and  Stethoscopie  Signs, — For  describing  theifi 
the  disease  is  usually  divided  into  three  stages. 

In  the  first  stage,  the  r&Ie  crepitant  is  very  distinctlj 
heard,  together  with  the  usual  respiratory  murmur;  on 
percussion,  the  sound  is  almost  as  clear  as  in  health,  bii 
as  the  disease  proceeds,  it  becomes  gradually  more  obscure. 

In  the  second  stage  solidification  takes  place,  and  that 
b  no  crepitous  rale,  nor  respiratory  murmur  heard  in  the 
part  affected ;  in  the  sound  part  of  the  lung,  the  respintioi 
is  more  audible,  and  is  named  puerile.  There  is  a  dull 
sound  on  percussion  over  the  affected  part.  When  tk 
lung  is  diseased  near  the  large  bronchi,  there  is  brondio- 
phony. 

In  the  third  stage,  purulent  infiltration  takes  place,  and 
is  known  by  a  mucous  rale,  and  if  the  pus  be  accumulated 
in  a  part,  and  afterwards  discharged,  the  cavernous  rale 
and  pectoriloquy  will  be  heard  when  a  cavity  is  left. 

Morbid  Appearances. — In  the  first  stage,  redness  froa 
congestion  of  the  vessels,  which  pour  out  blood  freely,  ^ 
the  lung  be  cut  into ;  and  increase  in  the  weight  of  the 
lung.  In  the  second  stage,  the  colour  is  variable,  bot 
never  so  red  as  in  the  first ;  the  lung  crumbles  or  bretki 
down  between  the  fingers,  and  crepitation  is  lost  io  the 
part.  In  the  third  stage,  the  lung  is  hard  and  heavy,  and 
when  cut  into  and  compressed,  a  quantity  of  sanguineosi 
gray  or  purulent  fluid  is  seen  to  ooze  out  from  several  parts. 
Crepitation  also  is  lost.  A  distinct  abscess  is  an  exceedinglj 
rare  occurrence.  The  pleura  often  partakes  of  the  disease^ 
and  presents  many  patches  of  lymph,  and  some  which  havt 
produced  adhesions.  Gangrene  has  been  met  with  in  soot 
very  rare  instances,  and  is  easily  recognised  by  the  bkek 
appearance  and  intolerable  foetor  of  the  part. 

Treatment. — Bleed  freely  from  the  arm,  and  locaUy  by 
leeching  and  cupping ;  give  brisk  purgatives ;  apply 
blisters ;  great  reliance  may  be  placed  in  nauseating  dosei 
of  tartarized  antimony  and  ipecacuanha.  Some  pracutiouen 
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adminiBter  calomel  with  fmall  doses  of  opiam  ;   this  treat- 
ment is  highly  proper  when  effusion  has  taken  place. 

Pleuritu,  Inflammation  of  the  Plewa. 

Symptomt. — Pyrexia,  acute  pain  in  some  part  of  the 
chest,  increased  by  taking  a  deep  inspiration  ;  percussion 
ia  pninful ;  there  is  immobility  of  the  ribs  corresponding 
vith  the  oflected  pnrt  i  inspirAtion  is  short  and  catching, 
butexpimtion  is  comparatively  slow.  The  breathing  is  not 
BO  senviblj  oppresHed  as  in  pneumonia.  The  pulse  is 
qaick  and  hnrd,  in  feel  resembling  whipcord,  which  ia 
geuernlly  tlie  case  when  the  serous  membranes  are  Inflamed. 
The  skin  is  hot,  and  the  tongue  much  furred.  The  expec- 
torated fluid  is  more  watery  than  that  in  poeumoDlft  and 
bronchitis. 

Physical  Sigtu. — In  the  commencement  siriction  sound 
is  inmetimes  beard,  but  afterwards  there  is  often  a  dnll 
sound  on  percussion  when  serous  effuiion  has  occurred. 
The  respirntory  murmur  is  diminished  and  subsequently 
loat ;  with  slight  eSunon  there  is  (cgophony ;  if  during 
the  disease,  cegophony  is  endent,  then  ceases  with  the 
progress  of  the  disease,  and  afterwards  reappears,  it  is  a 
favorable  symptom.  When  the  efl'usion  ia  considerable, 
the  affected  side  is  perceptibly  enlarged. 

Fleuritis  terminate*  in  effusion  of  a  yellowish  aeroos  fluid, 
effusion  of  lymph,  forming  adhesions  between  the  pleura 
Gostalis  and  pulmonalis  ;  and  if  protracted  may  terminite 
in  empyema. 

Morbid  Appearaneti. — The  pleura  U  more  Tasculer  than 
natural,  with  red  spots,  like  ecchymosed  blood;  underneath 
the  membrane  there  ia  deposition  of  lymph,  •ometimea  in 
several  layers ;  effusion  of  serum,  with  flocculi  of  lymph 
in  it,  such  aa  we  find  in  peritonitis ;  lymph,  agglutinating 
the  pleura  costalis  and  pulmooalis  together,  by  becoming 
organized  ;  the  lung  tery  much  compressed,  lying  close  to 
the  spine.  Mortificatioo  and  ulceration  of  the  pleura  are 
extremely  rare.  Amongst  the  consequences  of  pleuritia 
empyema  must  be  enumerated  ;  but  this  is  by  most  thought 
to  he  a  production  of  a  chronic  form  of  pleuritis.  The  pna 
also  might  get  into  the  cavity  by  the  bursting  of  vomicK. 
To  remove  the  fluid  paracentesis  is  performed,  which  in 
29 
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several  cases  has  effected  the  care  of  the  patient.  The 
symptoms  accompanyiDg  are  rery  much  the  aame  ns  those 
to  he  described  as  belonging  to  hydro-thorax. 

Treatment, — The  means  to  he  employed  are  the  same  ss 
those  necessary  for  pneumonia.  Bloodletting  is  employed 
in  most  cases  more  repeatedly,  and  calomel  may  be  more 
relied  upon. 

HamoptytiM,  Spitting  of  Blood. 

Spitting  of  blood  brought  up  from  the  luirgs  may  depend 
upon  three  principal  causes,  viz.,  exhalation  of  blood  upoo 
the  surface  of  the  lining  membrane ;  rupture  of  a  congested 
vessel,  as  in  apoplexy  of  the  lungs;  and  ulceration,  or 
erosion  of  a  vessel  of  a  tuberculous  cavity. 

Symptoms. — ^There  is  a  sensation  of  weight  and  oppres- 
sion at  the  chest ;  a  tickling  feel  about  the  larynx,  tracbes, 
and  bronchi ;  a  dry  cough  and  dyspnoea ;  a  pulse  generslly 
full  and  hard  ;  the  tongue  is  white ;  a  saltish  taste  in  the 
mouth ;  and,  in  a  fit  of  coughing,  a  quantity  of  blood  ii 
brought  up,  which  is  of  a  florid  red  colour  and  frothy,  bat 
occasionally  black  and  clotted. 

Physical  Signs, — In  the  simplest  haemoptysis,  ausculta- 
tion discovers  only  a  slight  mucous  rale  in  the  part  of  the 
lung  affected.  The  sound  on  percussion  varies  little  from 
that  in  health. 

In  Pulmonary  Apoplexy  there  is  dulness  of  sound  over 
the  part  affected,  the  respiratory  murmur  is  wanting,  and 
there  is  a  crepitous  r&le  in  the  surrounding  parts. 

Morbid  Appearances,  —  In  the  first  variety,  which 
scarcely  ever  kills,  coagulated  blood  is  found  in  the 
bronchial  tubes;  the  mucous  membrane  is  soft,  tinged 
with  blood,  and  its  vessels  much  congested.  In  pulmonary 
apoplexy,  parts  of  the  lungs  are  found  indurated,  and  of  a 
very  dark  colour.  This  seems  to  be  produced  by  a  gradual 
deposition  of  blood  into  the  parenchymatous  structure  of 
the  lung ;  and  is  most  common  at  the  posterior  and  in- 
ferior parts.  The  third  variety  is  attendant  upon  phthisis 
pulmonalis,  and  is  usually  treated  of  under  that  subject. 

Treatment, — It  is  often  necessary  to  take  away  blood 
from  the  arm.  The  patient  should  be  kept  perfectly  quiet, 
and  in  a  cool  temperature ;  he  should  take  cold  acidiuated 
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drinks,  and  tbe  diet  sbould  be  of  tbe  mildest  natare.  The 
medicines  most  useful  are — pargati?es,  acetate  of  lead, 
sulphuric  acid,  digitalis,  and  most  of  the  astringents. 

Phthisis,  Pulmonary  Consumption, 

Symptoms, — In  the  first  stage,  during  the  formation  of 
tubercles,  there  is  cough,  with  slight  expectoration, 
languor,  and  debility,  and  a  quick  and  soft  pulse.  In  the 
second  stage,  the  tubercles  being  increased,  oppress  the 
lungs,  producing  dyspnoea ;  heemoptysis  often  supervenes 
at  this  period.  In  the  third  stage,  the  tubercles  are 
softened,  and  purulent  matter  is  ejected ;  there  is  hectic 
fever,  with  night-sweats,  emaciation,  and  purulent  expec- 
toration, with  some  pain.  There  is  frequently  a  flushed 
cheek;  diarrhoea  is  a  common  attendant,  and  is  mostly 
occasioned  by  ulceration  of  the  intestines. 

The  upper  lobes  of  the  lungs  are  more  frequently  tbe 
seat  of  the  disease. 

Physical  Signs. — In  the  first  stage  tbe  stethoscope  does 
not  convey  much  information  ;  the  respiration  is  less  per- 
fect in  the  part  affected,  there  is  a  slight  crepitous  r4le, 
and  some  dulness  of  sound  on  percussion. 

In  the  second  stage,  the  tubercles  increasing  in  number, 
there  is  a  dull  sound  on  percussion ;  the  respiratory  mur- 
mur disappears ;  the  breathing  is  bronchial,  and  there  is 
bronchophony. 

In  the  third  stage,  that  of  softening,  various  sounds  are 
beard,  according  to  the  condition  of  the  part,  viz.,  a  deep 
gurgling  perceived  during  coughing ;  when  a  communica- 
tion is  formed  between  a  cavity  and  the  bronchial  tabe, 
we  have  cavernous  respiration  and  cavernous  rhonchus, 
and  pectoriloQuy ;  if  the  cavity  be  very  large,  amphoric 
resonance  and  metallic  tinkling.  The  sounds  given  by 
percussion  may  be  clear  and  loud. 

Morbid  Appearances. — Adhesion  of  the  pleura  to  the 
walls  of  the  chest ;  the  lungs  present  an  uneven,  nnequally 
hard  surface  on  pressure;  in  parts  they  are  more  solid 
than  natural,  in  others  soft  and  yielding ;  on  cutting  into 
them  whitish  tubercles  are  scattered  over  various  parts, 
more  numerous  in  the  upper  than  lower  part  of  the  lungs ; 
amongst  these,  large  cavities  are  seen,  either  separate  or 
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many  commanicating  together,  in  some  places  filled  witb 
pondent  fluid.  These  cayities  contain  a  thick  pamlent 
polpy  fluid,  which  adheres  to  the  walls :  across  them 
fibrouB  bands  are  stretched,  consisting  partly  of  the  ob- 
literated vessels  and  tissue  of  the  langs.  In  the  parts  sur- 
rounding the  tubercles,  and  even  occupying  an  entire  lobe, 
there  is  tubercular  infiltration ;  sometimes  a  large  cavity 
has  opened  into  the  bag  of  the  pleura,  and  formed  tkst 
state  of  disease  named  empyema. 

In  addition  to  these  we  notice  great  emaciation  of  the 
whole  body,  contraction  of  the  chest,  serum  in  the  peri- 
cardium; the  lining  membrane  of  the  bronchial  tobei 
thickened  and  inflamed,  and  that  of  the  trachea  and  larynx 
red  and  sometimes  ulcerated ;  the  mucous  membrane  of 
the  stomach  is  sometimes  inflamed,  thickened,  and  pulpy; 
the  small  intestines,  especially  the  ilium,  presenting  uloen- 
tions ;  and  there  are  tuberculous  deposits  in  the  mesenteiic 
glands,  and  many  other  parts  of  the  body. 

Treatment. — The  remedies  employed  are,  local  blood- 
letting in  small  quantity;  purgatives,  sedatiyes,  adds, 
rubefacients,  and  blisters ;  cod-liver  oil  is  now  the  favorite 
remedy,  and  most  assuredly  if  it  fails  to  cure  the  disease, 
it  is  the  means  of  prolonging  life,  in  many  cases  in  a  most 
marked  degree.  In  the  commencement,  removal  to  a  warm 
climate  may  retard  the  development  of  many  of  the  symp- 
toms and  progress  of  the  disease ;  but,  when  vomictt  have 
once  been  formed,  there  are  but  slight  hopes  of  anj 
recovery. 

Asthma. 

Symptoms, — A  periodical  difficulty  of  breathing,  gene- 
rally coming  on  about  evening,  and  diminishing  in  the 
morning.  There  is  a  sensation  of  tightness  and  fulness  in 
the  chest.  Expiration  is  accompanied  with  a  wheeling 
sound.  At  the  commencement  of  the  paroxysm  there  it 
very  little  cough;  but  towards  the  end  there  is  a  free 
cough,  with  expectoration  of  mucus.  The  face  is  much 
flushed,  and  of  a  livid  tinge.  It  is  described  as  consisting 
of  two  species,  the  moist,  and  dry  or  spasmodic  asthma. 

The  pathology  of  this  disease  is  exceedingly  obscure, 
and  the  post-mortem  appearances  contribute  litUe  towards 
giving  OS  information.     8ome  of  the  air-cells  are  found 
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dilated  mnch  beyond  their  natnrel  size,  and  aametimes  air 
is  found  between  the  air-veaiclea,  nnd  this  may  be  named 
inter-veaiciilar  emphysema;  the  bronchial  tubea  are  lome- 
timea  dilated,. and  contain  lome  viscid  mucus;  the  diseaae 
is  often  complicated,  with  dilatation  of  one  or  more  cavitiea 
of  the  heart,  or  disease  of  the  Tbliea.  It  is  freqneDdy 
associated  with  chronic  bronchitia,  and  i*  by  some  referred 
to  gpasmodic  contraction  of  the  bronchial -tubes ;  others 
impute  it  to  peculiar  condition  of  the  nerrons  syatcm.  -,    ■ 

Emphysema  of  the  lun*s  daring  life  is  MctoM^ui^'by 
the  diminiabed  reEpiratory  murmur  in  the  pArt  afliHttid^  tt 
the  same  time  that  there  is  clear  sound  upon  pert^SiBar 

Treatment. — The  remedies  most  efficacious  are,  blood- 
letting in  small  quantity,  the  foot-bath,  laxatiTea,  emetiea 
and  counter-irritants,  and,  in  some  cases,  opium.  In  spas- 
modic asthma,  stramonium  taken  internally  or  smoked, 
KDd  th»  lobelia  inflata,  are  often  aerticeahle. 


Angina  Peelorit. 

Synpioma. — A  sudden  pain  is  felt  acrosa  the  chest,  and 
parliciuarly  about  the  heart ;  there  is  a  sensation  of  con- 
striction, approaching  to  suffocation  ;  difficulty  of  breath- 
ing. These  oymptom*  come  on  in  paroxysms,  particularly 
after  walking  or  eating.  The  pulse  is  weak  and  irregular ; 
the  countenance  pale  ;  there  is  cough,  and  slight  expecto- 
ration. There  is  sometimes  difficulty  in  lying  down,  and, 
occasionally,  a  peculiar  sensation  of  numbness  extending 
down  the  left  arm. 

The  pathology  of  this  disease  is  atill  obscure.  The 
most  frequent  morbid  state  associated  with  it,  is  ossifica- 
tion of  the  coronary  arteries :  other  diseased  conditions  ol 
the  heart  sometimes  attend  it,  snch  as  ossification  of  the 
Takes,  and  disease  of  the  aorta :  in  some  initances  it  might 
be  referred  to  the  morbid  state  of  the  liier  or  stomach,  or 
to  H  neuralgic  state  of  the  thoracic  nerves. 

Treatment. — Moderate  bloodletting  sometimes  relieves ; 
sometimes  carminatives  and  antispasmodics :  the  lightest 
food  only  thoold  be  allowed,  sod  all  active  exercise  and 


678  PRACTICE   OF  MEDICINE. 

mental  agitation  girded  against;   isaues,    bliaters,  and 
mineral  tonics  may  be  found  seiriceable. 

Carditis,  Pericarditis,  InJUanmatum  of  the  Heart  and 

Pericardium. 

Symptoms, — Pain  in  the  region  of  the  heart,  of  a  dull 
oppressive  character,  soreness  in  the  corresponding  inter 
costal  spaces  and  epigastrium,  if  pressure  be  made  upwards ; 
palpitation  ;  the  motion  of  the  heart  very  perceptible,  some- 
times even  at  some  distance  ;  hurried  respiration,  anzioai 
expression  of  countenance;  the  pulse  is  frequent  Uki 
bounding,  after  a  time  irregular ;  there  is  a  dry  cough,  and 
a  feeling  of  sinking  or  faintness  on  exertion,  and  a  very 
peculiarly  anxious  expression  of  the  countenance.  Tbe 
tongue  is  white ;  sometimes  there  is  moisture  on  the  akinss 
in  rheumatism. 

The  disease  is  almost  limited  to  the  pericardium,  but  in 
some  cases  affects  the  substance  of  the  heart.  According 
to  some  pathologists  the  lining  membrane  of  the  heart  is 
always  affected.  It  most  frequently  accompanies  or  followi 
acute  rheumatism. 

Physical  Signs, — ^The  pulsation  of  the  heart  is  felt  over 
a  larger  space  than  usual ;  percussion  may  give  a  more 
dull  sound  ;  the  movements  of  the  heart  are  hurried  and 
jerking)  sometimes  intermitting  and  irregular,  and  there  i« 
often  a  bellows  sound  generally  dependent  upon  endocar- 
ditis. In  the  second  stage,  when  effusion  has  taken  place, 
auscultation  affords  various  sounds,  like  the  rubbing  of 
paper  or  parchment,  or  of  the  bellows  or  sawing  kind ;  in 
some  instances  the  sound  resembles  the  creaking  of  new 
leather.  In  the  stage  of  copious  serous  effusion  the  impulse 
of  the  heart  is  little  perceived ;  there  is  more  dulness  on 
percussion,  and  the  sounds  of  the  heart  are  less  audible. 
The  pulse  is  then  weak  and  irregular. 

Morbid  Appearances, — The  pericardium  is  of  a  florid 
red  colour,  with  great  injection  of  its  vessels ;  there  is 
serum  containing  flocculi  of  lymph ;  tbe  heart  and  bag  of 
the  pericardium  are  coated  with  lymph  and  sometimes 
there  are  adhesions  ;  the  heart  itself  is  unusually  vascular, 
and  sometimes  contains  pus  in  its  substance ;  frequently 
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there  are  inflammatory  appearances  in  the  sarrounding 
parts,  and  a  deposit  of  lymph  in  the  left  Tentricle. 

Treatment. — Bleeding  from  the  arm  and  locally,  by 
leeches  or  cupping,  after  which  mercury  is  the  medicine 
most  to  be  depended  upon ;  it  should  be  given  so  as  to 
affect  the  mouth :  a  blister  over  the  heart  may  be  useful 
after  leeching :  purgatives  and  salines,  with  tartarised 
antimony  may  be  given.  The  recumbent  position  is 
absolutely  requisite.  As  the  disease  generally  follows 
rheumatism,  colchicum  also  is  used. 

DISEASES    OF   THE   BRAIN   AND   NERVOUS   SYSTEM. 

Inflammation  of  the  Membranes  of  the  Brain. 

Symptoms. — This  disease  presents  symptoms  so  varied, 
that  no  short  description  can  convey  an  adequate  idea  of 
it.  There  is  pyrexia ;  a  quick  jerking  pulse  ;  pain  about 
the  head,  particularly  at  the  vertex ;  tinnitus  aurium ; 
disturbed  intellect :  raving  delirium ;  in  the  latter  stages, 
convulsions  ;  coma,  and  paralysis ;  the  bowels  are  generally 
costive,  and  the  skin  hot  and  dry.  The  tongue  is  furred ; 
and,  when  protruded,  is  often  inclined  to  one  side.  There 
is  sometimes  squinting ;  and  the  pupil,  which  is  at  firat 
contracted,  becomes  in  the  latter  stages  dilated. 

Morbid  Appearances. — Great  vascularity  of  the  dura 
mater,  sometimes  ulcerated,  and  with  pus  beneath  it ;  the 
arachnoid  is  thickened  and  opaque,  batned  with  a  quantity 
of  serous  fluid  ;  the  pia  mater  has  its  vessels  exceedingly 
congested,  or  covered  with  pus  ;  the  vessels  in  the  brain 
appear  to  contain  more  blood  than  usual,  and  there  is  a 
serous  effusion  in  the  ventricles. 

Treatment. — Blood  may  always  be  taken  away,  either 
from  the  arm  by  the  lancet,  or  from  the  temples  by  arteri- 
otomy,  or  by  leeches.  Drastic  purgatives  should  be  given, 
and  frequently  repeated ;  the  head  should  be  shaved  and 
cold  applied  to  it  nearly  constantly.  Blisters  and  sinapisms 
may  be  applied  to  the  extremities,  but  not  to  the  head  or 
in  its  immediate  vicinity.  Calomel  is  a  remedy  of  the 
greatest  value  in  this  disease. 

Inflammation  of  the  Substance  of  the  Brain. 
Symptoms. — The  symptoms  resemble  somewhat  those 
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■riuDg  from  iDflamtaatioD  of  the; membranes,  bnt  kremadi 
more  obiimre:  There  is  pWn  Ad^  •eoBation  oC  wdght  h 
the  bead  ;  vamiUng  ;  tinnitai  ■uiiain  ;  atrabistna* ;  diffi- 
cult articuUtioD,  nnd  great  reslleaBDcaa ;  in  a  abort  time  cM- 
vuUions  come  on,  and  are  often  followed  by  jMur*l;sti  ot 
coma.  The  flexors  of  the  paralyied  limba  are  often  c<w- 
tracted.  There  is  frequently  cooBtifMliOD,  and  the  patieol 
generally  lies  upon  hia  back. 

Treatment. — The  same  treatment  i>  reqnired  aa  for  ik 
infiammation  of  the  membranea  of  the  brain. 

Ddirium  Tremtnt. 

Symptoms. — Wild  countenaDce,  reatleaaneaa  and  deep- 
leasiKM  1  the  tongue  is  white  and  tremulooB ;  the  pube 
rather  quick,  hut  not  full  or  strong  ;  the  akiu  often  moin; 
mental  delusion,  with  considerable  fear  and  anxiety;  tbt 
bowels  are  generally  constipated,  and  moat  of  the  aecretiost 
are  disordfred.  The  pupil  is  often  contracted,  but  in  tone 
iostnacea  is  much  dilated :  the  hands  and  feet  are  ordinaiilT 
cold  and  clsmmy.  These  symptoms  may  laat  three  or  fow 
days,  and  will  then  be  carried  off  by  a  sound  Bleep  ;  but, 
ih  unfsTorable  cases,  the  powers  sink  gradually,  and  the 
patient  dies  in  convulsions.  It  is  generally  occasioned  b; 
drinking  stimulating  liquors  to  excess. 

Trealmenl.~At  the  commencement,  leeches  may  some- 
times be  spplied  to  the  head,  but  general  bleeding  is  tntd- 
missible  ;  a  doaeof  calomel  and  some  mild  purgative  maybe 
given,  and  be  followed  by  opiates  in  large  dosea.  A  combi- 
nstion  of  tartarised  antimony,  with  opium,  is  re|>orted,  in 
several  esses,  to  have  been  very  saccessful.  Sometimes  it 
is  necessary  to  give  a  portion  of  the  habitual  stimnlue,  sucb 
as  gin,  brandy.  Sec,  or  substitutes  for  it,  such  aa  ammonit 
and  ether. 

Hydropeehttlat,  Waltr  in  the  Head. 

The  progress  and  symptoms  of  this  disease  are  very 
variable;  sometimes  it  simulates  tlie  phrenitis  of  adults, 
and  csrrirs  off  tlie  patients  in  a  few  days,  and  then  pro- 
perly might  be  designated  acuU,  or  the  water  stroke :  more 
frequently  its  progreas  is  slower,  and  certain  atagea  may  be 
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diBtingaiahed.     It  moitly  attacks   children  firom  two  to 
B  teren  years  of  age. 

■  Symptomi,  of  ihe  first,  or  premonitory  stage :  quick 
M  pnlae,  wbite  tongue,  hotakia,  and  disturbed  sleep;  Iom  of 
M  appetite,  thirst,  occasioiially  vomiting  ;  indisposition  to 
ril  exertion  ;  waatiog  of  the  body  and  febrile  exacerbationa 
V  towards  tiie  evening,  with  other  Bymptoms,  auch  aa  are 
m  linked  with  tafantile  remittent  ferer. 

In  the  eecond,  or  inflammatory  stage,  the  skin  ia  dry  and 
0  hot ;  the  face  flushed ;  the  eyes  red ;  the  hands  carried 
0  often  to  the  head ;  screnming  suddenly,  both  when  awake 

or  daring  sleep  i   great  restlessness  ;   fear  of  falling;  into- 

leraiice  of  light  and  sound  ;  contracted  pupil ;  bowels  often 

relaied,  with  green  slimy  fetid  stools. 
0       In  the  third  sUge,  or  that  of  effusion,  the  pulse  is  very 
0  irregular;  the  pupils  dilated;    there  may  be  strabismua, 

0  coma,  constant  moaning,  with  occasional  short  screaming  ; 
p  grinding  of  the  teeth  ;  partial  paralysis;  one  eye  often 
y  reddened,  with  thick  viscid  secretion  adhering  to  the  lidi, 
^  and  falling  of  the  upper  eyelid  ;  occasional  convulsive  fita, 
f  In  the  fourth  stage,  or  ntterapt  at  reaction,  the  pulse 
p  rises  to  140  or  160,  the  skin  hot  and  dry ;  total  inaensi- 
^    bility,  involuntary  discharge  of  the  fcecea ;  the  lips  are 

1  dry  and  cracked  ;  the  tongue  dry ;  inability  to  swallow ; 
I    atartings  of  the  limba  ;    and  a  convulsive  fit  carries  the 

patient  o£r. 

.         Morbid  Appearances. — Inflammation  of  the  membranes  ; 

^    the  convolutions  of  the  brain  flattened  :  the  auhstance  of 

,     the  brain  softened ;    the    septum    lucidnm   often  broken 

down  ;  collection  of  fluid  in  the  ventricles,  which  does  not 

coagulate  by  beat,  like  the  serum  of  the  blood  ;  fluid  is  alao 

found  between  the  membranes,  whence  a  division  has  been 

made  into  hydrocephalus  externus  and  internus. 

rr«<i'm«i^— General  and  local  bloodletting,  cold  applied 
to  the  head,  drastic  purgatives,  calomel,  blisters,  digitalis, 
pediluvia,  mustard  cataplasms,  &c. 

Chronic  Hydrocephalut  is  known  by  the  immense  aize  of 
the  head  ;  the  bones  become  separated,  and  consequently 
the  spaces  named  fontanelles  are  veryperceptihle:  the  rest 
of  the  body  is  usually  in  an  atrophied  sUte ;  the  intellect 
often  IB  not  impaired,  and  the  functions  of  the  body  are 
carried  on  without  much  difficulty,  till  more  acnte  symp- 
29  i 
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toms  show  themaeWes,  and  carry  off  the  patient.     This 
morbid  state  may  exist  for  many  years. 

'The  Morbid  Appearances  in  the  head  are  flattening  of  the 
surface  of  the  brain;  general  softness,  and  a  large  col- 
lection of  fluid  in  the  ventricles,  which  communicate  freely 
together. 

Treatment. — Attend  to  the  general  health ;  give  occa- 
sional doses  of  hyd.  c.  cret4  and  mild  tonics ;  let  the  head 
be  kept  cool.  It  has  been  proposed  to  tap  the  head,  and 
afterwards  compress  it ;  the  practice  is  old,  but  a  few  years 
ago  was  advocated  strongly  by  Dr.  Conquest.  Iodide  of 
potassium  in  small  doses  has  sometimes  seemed  to  do  great 
service. 

Jpoplexia,  Apoplexy. 

Symptoms. — Sudden  lots  of  power,  sense,  and  motion ; 
coma,  stertorous  breathing;  countenance  usually  pale  or 
livid ;  pupil  generally  dilated ;  the  teeth  clenched  ;  foaming 
at  the  moutli ;  pulse  full,  and  generally  slow.  The  pre- 
monitory symptoms  are  such  as  arise  from  determination 
of  blood  to  the  head. 

It  comes  on  sometimes  more  gradually,  with  faintness, 
pain  in  the  head,  and  vomiting ;  and  in  a  few  hours  sab- 
sides  into  coma.  The  first  symptoms  in  other  cases,  are 
paralysis  of  one  side  and  loss  of  speech  ;  in  a  few  hours 
merging  into  the  apoplectic  fit. 

Morbid  Appearances. — Effusion  of  blood  into  the  sub- 
stance of  the  brain,  especially  the  corpora  striata  and 
thalami  optici,  into  the  ventricles,  or  between  the  mem- 
branes, varying  conftiderably  in  quantity ;  effusion  of  serum 
in  the  ventricles,  or  upon  the  surface,  with  great  turgescence 
of  the  vessels ;  sometimes  apoplectic  cysts  or  cells,  from 
which  blood  has  been  absorbed,  with  some  discoloration 
and  softness  of  the  surrounding  substance  ;  sometimes  the 
arterial  branches  at  the  base  of  the  brain  are  found  in  an 
ossified  state.  In  some  rare  instances  no  morbid  appear- 
ance can  be  discovered. 

A  division  of  apoplexies  is  sometimes  made  into  san- 
guineous, serous,  and  nervous,  without  sufficient  founda- 
tion, and  without  aiding  us  in  the  diagnosis  and  treatment. 
If  a  weakly,  spare,  aged  person  be  seized  with  apoplexy, 
it  is  suspected  to  be  serous  or  nervous,  although  in  the 


PRAOTICB  OF  HBDICIMB.  MJ3 

majority  of  cases  there  is  extniTasation  of  blood.  A  dif- 
ference may  be  msde  in  the  treatment ;  depletiog  measures 
must  be  more  moderate;  couDter-irritation  more  relied 
upon  ;  and  if  tbe  powers  collapse,  diffusible  stimulaats 
may  be  requisite.  Au  ndrnimble  accountof  these  varietiea 
will  be  found  in  a  work  by  Dr.  Cooke,  on  'Nervoiu 
Diseases.' 

Treatment. — Bloodletting,  general  and  local;  drastic 
purgatives,  such  aa  croton  oil ;  cold  applications  to  the 
bead,  and  a  blister  to  the  nspe  of  the  neck ;  sitiapisms  to 
the  feet  1  irritating  injections;  the  head  should  be  kept 
elevated ;  and  a  brisk  action  on  tbe  bowels  should  be  kept 
up  for  some  days. 

Paralym,  PaUy. 

St/mplomi. — Loss  of  motion  in  some  part  of  the  body, 
preceded  either  by  apoplexy,  or  by  a  diseased  state,  known 
by  a  tingling  sensation,  pain  in  tbe  head,  and  losa  of 
memory.  Loss  of  motion  in  one  side  is  named  hemiplegia ; 
and  when  it  affects  tbe  lower  extremities,  paraplegia. 

In  hemiplegia  there  is  generally  paralyiia  of  tbe  muscles 
of  the  face,  which  is  drawn  up  on  tbe  healthy  side;  the 
tongue,  when  protruded,  inclines  to  one  side,  generally  to 
the  paralysed  one;  there  is  difficulty  in  articulation  and 
swaUowingi  and  the  heat  of  the  paralysed  limb  is  Leia 
than  in  the  healthy  side;  the  pulse  there  is  also  more 
feeble. 

Morbid  Appearaneet. — We  may  have  the  same  as  are 
found  in  apoplexy ;  or  there  are  tumours,  cysts,  or  parts 
of  the  brain  changed  in  colour  and  consistence,  and  col- 
lections of  matter :  in  some  cases  no  discoverable  lesion. 
The  morbid  appearances  are  almost  always  found  in  the 
side  of  the  brain  opposite  to  the  paralysed  parts. 

Paraplegia,  or  paralysis  of  the  lower,  extremities,  is 
dependent  either  upon  disease  of  the  brain  or  spinal 
marrow.  Cerebral  paraplegia  is  most  frequent  in  advanced 
age,  and  generally  comes  on  gradually.  The  urine  and 
fceces  escape  insensibly  ;  sloughs  are  likely  to  form  on  the 
nates  ;  and  the  patient  dies,  gradually  exhausted.  Cases 
of  recovery  are  exceedingly  rare.  Spinal  paraplegia  may 
come  on  from  injuries  or  inflammation,  and  ia  not  uncom- 
mon in  scrofulous  childreD,  when  the  spine  ia  affected 
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with  curratnre.     Many  other  Tarieties  of  paraljsia,  more 
localised,  are  described  in  larger  works. 

Treatment. — In  most  cases,  the  same  measures,  hot 
more  moderate,  may  be  employed  here  aa  in  apoplexy; 
and  when  plethora  and  increased  action  have  been  sob- 
dued,  counter-irritation  may  be  useful  in  the  form  of  a 
blister  to  the  back  of  the  neck,  or  back  part  of  the  shared 
scalp ;  stimulating  embrocations,  and  friction  over  the 
paralysed  part ;  mercury  in  moderation,  and  iodide  of 
potassium,  to  promote  absorption  :  electricity  and  the  use 
of  strychuia  are  the  usual  adjuncts  employed. 

Tetanus,  Rigid  Spasm. 

Symptoms, — Rigid  spasms  of  the  yoluntary  muscles  of 
some  portion  of  the  body.  It  generally  commences  in  the 
muscles  of  the  neck.  The  spasmodic  contraction  of  the 
muscles  of  the  jaw  and  throat  is  called  trismus  ;  that  of 
the  muscles  of  the  back,  in  which  the  body  is  bent  back- 
wards, is  called  opisthotonos ;  when  the  body  is  bent  for- 
wards, emprosthotonos ;  and,  when  bent  laterally,  pieu- 
rosthotonos. 

The  disease  is  divided  into  traumatic  and  idiopathic. 
The  disease  comes  on  gradually,  with  stiffness  in  the  neck 
and  pain  on  motion,  uneasiness  in  the  throat,  and  deglu- 
tition difficult;  afterwards  the  jaws  become  firmly  fixed 
by  the  temporal  and  masseter  muscles  ;  the  spasmodic 
action  then  extends  to  the  muscles  of  the  trunk,  and  is 
often  accompanied  with  a  severe  pain  shooting  through 
the  chest.  There  are  sometimes  slight  remissions,  after 
which  the  spasms  return  with  increased  violence,  and  the 
patient  dies  horrible  convulsed. 

Morbid  Anatomy  throws  very  little  light  upon  the 
disease ;  but  if  there  be  one  appearance  more  common 
than  another,  it  is  inflammation  of  the  theca  vertebralis 
in  the  neck,  and  increased  vascularity  about  the  medulla 
oblongata. 

Treatment, — The  treatment  must  vary  according  to  the 
causes  and  probable  effects  on  the  system.  If  it  arises 
from  wounds,  and  there  is  evident  inflammatory  diathesis, 
bleed  largely  from  the  arm ;  use  the  cold  bath,  and  cold 
affusion ;  give  purgatives  and  mercury  to  salivation,  and 
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prusaic  arid.  Idiopathic  tetanus  requires  powerful  auti- 
spaamodics,  such  as  opium,  musk,  camphor,  aud  etber, 
warm  bath,  PeruTiaa  bark  and  wine,  embrocatiooa,  and 
atimuiatit  applications  externally.  Of  all  the  remedies, 
opium  and  calomel  in  large  doses  hold  out  the  beat  pro- 
mise.  The  tobacco  enema  baa  great  influence  over  the 
spasms,  but  does  not  appear  to  cure  the  disease.  Chloro- 
form also  subdues  the  coutractions  for  a  time,  but  does  not 
effect  any  cure. 

Epilepsia,  Epilepty. 

Symptoms. — This  disease  is  characterised  by  fits,  which 
are  accompanied  by  the  following  symptoms;  sudden  loss 
of  sense  and  Toluutary  power,  pupil  fiied  and  immovable  j 
respiralion  hurried,  with  an  apparent  sense  of  suffocation ; 
convulsive  fits,  with  spasmodic  contraction  of  varioua 
muscles  of  tbe  body,  especially  those  of  the  face.  They 
gradually  diminish,  but  leare  tbe  person  slill  insensible, 
and  apparently  comatose.  Tbe  fit  is  generally  preceded 
by  a  cold  sensation,  like  something  creeping  up  the  body, 
and  is  called  aura  epileptiea ;  and  often  by  pains  in  the 
head,  and  unusual  distressing  feelings.  Other  Tarieties  of 
epileptic  fits  are  described,  such  as  tetanoid,  with  tonic 
spasms,  or  protracted  rigidity  of  the  muscles ;  another  in 
which  there  is  insensibility  with  relaxation  of  the  muscles  ; 
and  a  third,  which  has  received  the  name  of  catalepsy,  in 
which  the  limbs  remain  rigidly  fixed  in  any  position  which 
bystanders  may  put  them  in.  The  causes,  or  states  of 
system  connected  with  the  disease,  are  various,  such  aa 
dentition,  worwa,  other  irritsnts  in  the  intestinal  canal, 
excessive  drinking  of  spirits,  hysteria,  excessive  sexual 
intercourse,  profuse  evacualions  by  heemorrhsge  or  purging, 
and  several  organic  changes.  In  many  cases  no  cause  can 
be  detected,  either  during  life  or  after  death. 

Morbid  Appearance*. — Those  found  in  the  head  are 
congestion  of  the  vessels,  thickening  of  the  membranes 
with  ossitic  deposits  in  them  ;  tumours  and  abscesses ; 
the  cerebellum  is  most  frequently  diseased  of  the  parts  of 
the  head.  1  would  again  refer  tbe  reader  to  Dr.  Cooke's 
excellent  work  on  '  NerTous  Diseases'  for  the  history  of 
this  disesse. 

Treaf Mm/.— During  the  fit,  prevent  the  patient  from 
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hurting  himself;  and  if  dehilitated,  give  stimoUnts  and 
antispatmodics.     During  the  interval,  apply  the  treatment 
requisite  for  the  plethoric  or  debilitated  condition  of  the 
system.      Mineral  tonics,  such  as  preparations   of  zin^ 
iron,  and  copper  are  the  best.     It  is  in  this  disease  that 
nitrate  of  silver  has  been  so  frequently  administered,  and 
is  resorted  to  when  the  disease  appears  to  be  independent 
of  organic  affection,   and   the  pathology  of  it  is  totally 
obscured,  and  other  mineral  tonics  have  failed  to  effect  a 
cure. 

Chorea,  St.  Vitus'' a  Dance, 

This  disease  most  frequently  attacks  females,  and  those 
only  who  have  npt  arrived  at  puberty,  most  commonlj 
between  the  tenth  and  fourteenth  year. 

Symptoms. — Convulsive  motions,  affecting  generally  the 
extremities  of  one  side  only.  The  muscles  of  the  face, 
and  indeed  all  the  voluntary  muscles,  are  sometimet 
affected.  These  motions  are  observed  most  in  an  attempt 
being  msde  to  walk  or  to  grssp  anything.  The  pulse  is 
generally  quick,  and  there  is  an  unhealthy  appearance  of 
the  eyes  and  complexion  ;  the  intellect  is  sometimes  im- 
paired. It  depends  either  upon  worms,  hardened  faeces, 
sometimes  constitutional  debility,  irritation  in  the  spinal 
chord,  and  irregular  action  of  the  nervous  system.  It  gene- 
rally lasts  two  or  three  months,  sometimes  for  years. 

Treatment. — The  disease  has  been  cured  by  free  purging, 
long  continued,  according  to  the  plan  of  Dr.  Hamilton ; 
also  by  tonics,  as  sulphate  or  sesquioxide  of  iron,  sulphate 
of  zinc,  Fowler*8  solution,  &c. ;  by  powei^ful  shocks  pro- 
duced on  the  body  and  nervous  system,  as  by  the  cold 
or  shower  bath  ;  and  by  leeches  and  blisters  applied  to  the 
spine. 

Hysteria,  Hysterics. 

Symptoms. — The  hysterical  fit  comes  on  with  faintness, 
a^tation,  convulsive  startings,  hurried  breathing,  chiefly 
abdominal,  and  very  forcible ;  the  face  pale,  the  eyes  turned 
upwards,  insensibility,  throwing  about  of  the  arms,  beating 
of  the  chest,  clenching  of  the  hands,  and  powerful  muscular 
contraction.  These  are  followed  by  sobbing,  and  some- 
times by  immoderate  fits  of  laughter,  and  afterwards  by 
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§  the  dischtirge  of  much  limpid  urine ;  wlien  aeniibte,  the 

i|  patient  complains  of  a  sensation  like  a  bnll  rising  in  the 

^  throat,  named  globus  hytterieut,  and  a  severe  pniii  referred 

i  to  the  liead  or  side,  whicli  is  called  davus  hygtericu*.     The 

il  symptoms  are  exceedingly  variable  in  different  cases, 

g  Trealinenl . — Apply  stimulants  to  the  nose  and  temples  ; 

^  dash  cold  water  over  the  face  and  neck ;  bloodletting  ia 

j[  seldom  indicated,  and  only  when  the  patient  is  exceedingly 

I  robust  and  [fletUoric  :  give  antispasmodics,  purgatives,  and 
tonics,  after  the  attack. 

DISEASES   OF  THE   SKIN. 

(  Erytipelat,  St.  Anthony'*  Fire. 

Erysipelas  is  described  under  two  names,  as  erythema' 
lorn  aaA  pkUymoHOut,  the  former  being  seated  in  the  skin, 
the  latter  attacking  the  cellular  tissue  and  faacin,  in  addi- 
tion to  tlie  superficial  parts.  Phlegmonous  erysipeins  ia 
distiaguisbed  by  greater  swelling,  the  colour  of  the  part  is 
more  livid,  or  of  a  more  dull  red,  and  it  frequently  leads 
to  extensive  suppuration  and  sloughing,  requiring  free 
incision  to  allow  the  escape  of  the  pus  aud  slough,  and  at 
the  same  time  supporting  the  strength  by  Bourishmenl, 
tonics,  and  stimulants. 

Symptoma. — Erysipelas  always  commences  with  febrile 
symptoms,  which  accompany  it  till  its  termination.  There 
is  nausea  and  vomitiug;  pulse  generally  bard  and  full. 
About  the  secoi^d  or  third  day,  the  eruption  appears  of  a 
red  colour;  the  inflamed  part  is  much  swollen,  and  hag  a 
seasation  ot*  tingling  and  great  beat.  When  the  head  and 
face  are  attacked  (which  is  of  frequent  occurrence),  great 
pain  is  felt,  and  confusion  of  thought  and  delirium  ensue. 
The  face  becomes  very  cedematous,  and  the  eyelids  are 
closed.  The  eruption  terminates  in  a  few  days  by  desqua- 
mation, phlyctente  or  vesicles,  and  the  symptoms  gradually 
subside.  (Edematous  effusion  is  a  frequent  attendant  and 
consequence  of  idiopathic  erysipelas. 

Cauiet.  —  Checked  perspiration,  abuse  of  liquors,  bat 
moat  frequently  some  irritating  matters  in  the  primse  vise. 
It  may  be  called  also  traumatic,  from  occurring  so  repeat- 
edly in  hospitals  after  wounds  or  operationa. 
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Treatment.  "The  treatment  at  firat  mait  be  pardy  anti- 
phlogistic, modified  according  to  the  age  and  constitotioi 
of  the  patient.  Emetics  at  the  commencemeDt  are  geM^ 
rally  very  useful,  and  shoald  be  followed  by  a  dose  of 
castor-oil,  and  suhsequently  saline  pargea.  Wine,  bark, 
and  stimulants  in  general  may  be  given  to  debilitated 
persons.  During  the  kst  two  or  three  years  the  tinetiue 
,  of  the  sesquichloride  of  iron  has  been  given  in  half  dracha 
doses  every  three  or  four  hours  with  apparently  gmi 
success.  When  the  violence  of  the  inflMimation  bii 
abated,  cold  spirituous  lotions  may  be  applied  to  the  pszt 
affected.  Numerous  external  applications  have  been  ad- 
vocated, such  as  common  flour  sprinkled  over  the  ptrt 
cotton,  as  in  bnrns,  mercurial  ointment,  a  solution  ti 
nitrate  of  silver,  &c. 


DISEASES   OF  TUB  URINABY  AND  GENITAL  ORGANS. 

Nephritis,  Inflammation  of  the  Kidney. 

Symptoms. — Pyrexia,  nausea  and  vomiting ;  pain  in  tbe 
region  of  the  kidney,  which  is  felt  along  the  course  of  tlie 
ureters  ;  in  the  male,  there  is  often  a  retraction  of  the 
testicle,  or  a  sensation  of  pain  in  it ;  a  numbness  in  the 
leg  and  thigh  of  the  affected  side  ;  urine  scanty  and  high 
coloured,  sometimes  tinged  with  blood.  The  disease  v 
very  apt  to  terminate  in  suppuration,  which  may  be  de- 
tected by  pus  passing  away  with  the  urine.  Nephritis  is 
often  induced  by  a  stone  in  the  kidney  ;  sometimes  by 
cold,  external  violence,  or  powerful  diuretic  remedies. 

Diagnostic  Character. — Retraction  of  the  testicle,  and 
vomiting ;  pain  not  materially  increased  by  the  erect 
position. 

Treatment. — General  bloodletting,  and  local  by  leeches 
or  cupping,  cathartics,  diaphoretics,  and  copious  muci- 
laginous drinks ;  warm  bath ;  mercurials  in  moderation 
may  be  used.  Blisters  and  the  powerful  diuretics  are  im- 
proper, as  they  are  apt  to  induce  strangury  and  to  increase 
the  severity  of  the  symptoms. 
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Albuminuria,  Brigkt'i  Diteate  of  the  Kidney,  alio  known 
as  Fatty  Degeneration  of  the  Kidney. 

The  kidney  is  liable  to  undergo  a  cbanee  of  structure  to 
which  the  term  granular  degeneration  of  the  kidney  has 
beeu  applied,  .  The  exciting  caueea  are  uoknown,  but  it 
seems  to  be  a  consequeoce  of  previona  acute  inflamraation, 
and  may  possibly  date  its  origin  from  an  attack  of  scarla* 
tiaa.  Tlie  state  of  the  kidaey  at  aa  early  period  is  seldom 
aacertained,  but  from  post-mortem  examiDations,  it  appears 
that  at  first  the  kidney  is  larger  tbaa  natural,  more  con- 
gested with  blood,  and  exhibits  dark  radiating  atrite  ;  thia 
morbid  congestion  leads  gradually  to  a  deposit  of  new 
matter  in  the  kidney,  first  in  the  cortical  part,  afterwards 
in  the  tubular  portion,  and  on  a  sectioo,  presents  an 
appearance  of  the  preseace  of  numerous  pale  granules. 
The  colour  end  general  appearaace  are  very  variable,  as 
may  be  seen  ia  the  splendid  work  by  Dr.  Bright  upon  this 
subject.  The  consequences  to  the  body  from  this  disease 
are  a  general  breaking  down  of  the  system,  muscular  and 
mental  debility,  pallor  of  the  surface,  an  appearance  of 
ansmia  dependent  upon  a  vitiated  condition  of  blood, 
which  is  of  less  specific  gravity  than  natural,  and  contains 
a  much  less  proportion  of  the  red  globules.  The  urine  ia 
altered  in  quality,  bat  varies  in  quantity,  being  sometimea 
scanty,  at  other  times  in  excess.  Its  average  specific 
gravity  is  t-QlO,  and  it  always  contains  albumen,  more 
abundantly  in  the  early  period  of  the  disease;  but  the  urea 
and  salts  are  in  a  diminished  proportion,  consequeut  upon 
disfsse  of  the  kidney ;  ascites  maDifests  itself  soon  after, 
followed  by  aa  anasarcous  state,  and  it  is  the  dropsy  fre- 
quently which  first  calls  the  atteiitiou  of  the  physician  to 
the  kidney.  In  the  latter  stages  there  is  a  tendency  to 
inflammation  of  serous  cavities,  supposed  to  depend  upon 
an  abuormal  quantity  of  urea  in  the  blood,  and  which 
finaliy  leads  to  coma  under  which  the  patient  sinks.  The 
prognosis  in  ihese  cases  is  extremely  unfavorable,  for 
hitiierto  no  means  have  been  discovered  for  removing  the 
diseased  structure,  and  of  restoring  the  kidney  to  its 
healthy  functions. 

Treatment.— 'the  means  of  cure,  notwithstanding  the 
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numerous  pathologicd  investigations,  are  yeiy  nnsatiific- 
tory.  It  is  agreed  upon  that  mercary  ia  generally  mis- 
chievous,  for  in  this  case  it  sets  up  salivation  very  rapidly. 
The  surface  should  he  kept  warm:  perspiration  may  be 
promoted  by  repeated  doses  of  Dover's  Powder ;  prepay 
tions  of  iron  may  be  given,  and  also  of  iodine,  combined 
with  hemlock.  The  bowels  should  be  kept  open  by  castor- 
oil,  or  other  vegetable  purgatives,  and  squill,  in  small 
doses,  may  occasionally  be  given,  and  during  the  disease^ 
rubefacients  and  irritants  may  be  applied  over  the  r^on 
of  the  kidneys. 

Cystitis,  Inflammation  of  the  Bladder. 

Symptoms, — Pyrexia:  pain  and  tenderness  about  the 
perineum,  with  heat,  and  sometimes  swelling  in  the  hypo- 
gastrium  ;  frequent  attempts  to  make  water,  which  is 
evacuated,  high  coloured,  ropy,  in  small  quantity,  and  with 
great  pain ;  there  is  often  tenesmus,  sickness,  and  occs- 
aionally  delirium.  It  may  come  on  from  over  distension, 
cold,  extension  of  inflammation  in  gonorrhoea,  presence  of 
calculi,  and  use  of  violent  diuretic  remedies. 

Treatment. — Similar  to  that  for  Nephritis. 

Diabetes,  Excessive  Secretion  of  Urine. 

Symptoms. — The  most  characteristic  feature  in  this  dis- 
ease is  the  excessive  flow  of  urine  of  a  particular  quality, 
which  sometimes  amounts  to  as  much  as  twenty  pints  in 
twenty-four  hours.  By  Drs.  Prout,  Copland,  and  others, 
the  term  is  restricted  to  that  form  of  diuresis  which  is 
attended  by  a  secretion  of  saccharine  matter,  known  as 
diabetes  mellitus,  and  not  including  diabetes  insipidus. 
The  urine  is  pale  straw-coloured ;  of  a  faintish  odour,  taste 
saccharine,  specific  gravity  from  1*025  to  1*050.  Urea 
and  uric  acid,  as  well  as  the  usual  saline  ingredients  are 
diminished  in  quantity.  There  is  generally  languor,  lassi- 
tude, and  debility,  dry  and  occasionally  hot  skin,  some 
fever,  thirst,  strong  appetite,  constipated  bowels,  pains  in 
the  back,  along  the  course  of  the  ureters,  the  prostate  and 
urinary  pasnages  generally.  But  the  constitutional  symp- 
toms have  been  so  various  in  different  people,  that  they 
cannot  be  laid  down  with  any  precision. 


PBAOTICB   OP  KXDICItiB.  691 

The  Morbid  Appearanen  io  the  kidney  have  chiefly  been 
enlargemeDt  with  redneu,  or  Bofteoed,  pale,  and  flaccid, 
with  a  aimilar  condition  of  the  reniil  Teasels. 

Treatment. — The  treatment  must  vary,  according  to  the 
indiTidual  and  period  of  the  disease ;  on  general  prlDciples, 
the  bowels  should  be  ratlier  freely  acted  upon,  by  colo- 
cynth,  acammoiiy,  aod  luch  purgatives,  but  not  by  salines. 
The  surface  Hhould  be  kept  warm  to  excite  diaphoresis, 
and  even  irritated  by  rubefacient*,  or  vesicants.  The  food 
should  be  chiefly  animal,  with  a  small  proportion  of  drink ; 
opium  and  astringents  have  been  largely  used,  and  espe< 
cially  the  first,  with  good  effect.  The  muriated  tincture  of 
iron  seems  often  Io  be  beneficial,  but  unfortunately  the 
diseeae  may  be  palliated  for  a  time,  to  return  aoon  after, 
and  carry  off  tlie  patient  prematurely. 

The  other  variety  of  diabetes  named  intipidua,  is  charac- 
terised by  symptoms  resembling  the  former,  but  it  ia  a 
much  more  curable  disease.  It  may  attack  persona  of 
various  ages,  occurring  occasionally  in  children.  The 
urine  is  exceedingly  watery,  free  from  sugar,  and  possess- 
ing less  of  urea,  and  of  the  nsual  salts  of  the  urine.  In 
this  form  of  disease,  mineral  tonics  and  opium  are  Tery 
beneficial,  and  creasote,  in  some  cases,  bus  appeared  to 
effect  a  cure.    . 

Ischuria  Senali*,  Suppreuion  of  Urine, 
By  ischuria  is  understood  a  snppression  of  urine,  that  ia 
the  kidney  secretes  no  fluid,  and  consequently  none  findi 
its  way  into  the  bUdder;  the  adjunct  renalis  is  scarceljr 
necessary  to  point  out  its  situation.  The  disease  is  roost 
common  in  adults,  corpulent,  and  rather  advanced  in  life, 
but  it  so  seliiom  occurs,  that  many  men  in  eztensiTe  prac- 
tice have  not  met  with  a  case. 

The  symplottu  attendant  upon  it  are  not  well  marked  at 
the  commencement.  Sometimes  we  have  rigors,  with 
nausea  and  feelinga  of  prostration ;  no  urine  ia  voided, 
and  perhaps  not  for  the  preceding  twenty-four  hours  ;  the 
pulse  ia  ratlier  slow,  and  there  is  a  feeling  of  drowsiness; 
in  the  course  of  twelve  hours,  or  later  from  this  lime,  coma 
shows  itself,  and  frequently  carries  off  the  patient  in  four 
and  twenty  hours.     An  urinous  smell  has  h«en  observed  to 
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emanate  from  the  skin  for  Bome  honn  before  death,  and, 
in  fatal  casee,  a  smell  of  urine  has  been  detected  in  the 
▼entriclesjof  the  brain. 

Treatment, — The  remedies  which  have  been  emplo3ped 
are  yenesection  and  cupping  over  the  loins,  the  warm  bath, 
sndorifics,  purgatives,  and  copious  enemata.  Some  advo- 
cate the  use  of  stimulating  diuretics,  such  a«  cantharidei, 
taken  both  internally,  and  applied  in  the  form  of  a  blister 
over  the  loins. 

Hysteritis,  Inflammation  of  the  Uterus. 

Symptoms. — P3rrexia;  pain  and  tension  in  the  hypo- 
gastric region,  the  pain  being  increased  upon  preaaure; 
vomiting:  when  the  inflammation  is  slight,  there  ia  a  fre- 
quent desire  to  pass  the  uripe  and  faeces ;  if  the  inflam- 
mation runs  high,  there  is  constipation  and  dyaoria.  Pure 
hysteritis  is  of  very  rare  occurrence. 

Treatment. — The  usual  antiphlogistic  measures. 

Hiematuria,  Voiding  of  Blood  through  the  Urethra. 

Symptoms. — Pain,  with  a  sensation  of  weight  in  the 
loins,  and  in  the  region  of  the  kidneys.  The  urine  ii 
evacuated,  mixed  with  blood,  which  may  come  from  the 
kidneys,  bladder,  or  urethra.  It  is  generally  a  symptom 
of  other  diseases,  sometimes  accompanying  hsematemesis, 
and  other  diseases  of  a  hsemorrhagic  nature,  and  is  not 
unfrequently  a  consequence  of  blows  or  injuries  to  the 
lumbar  region. 

Treatment. — The  treatment  must  depend  on  the  precise 
seat  of  the  affection ;  therefore,  the  remediea  most  be 
adopted  according  to  the  part  afiected. 

Chlorosis,  Obstruction  of  the  Menses  (Green  sickftess). 

Symptoms, — Dyspepsia ;  pale  countenance ;  listnessness, 
and  disinclination  for  exercise  or  fatigue;  palpitations, 
dyspncea,  and  occasionally  syncope.  Depraved  appetite, 
and  di8like  to  usual  food ;  the  legs  become  sometimes 
cedematous.  The  colour  is  referred  by  some  pathologists 
to  a  deficiency  of  red  particles  in  the  blood.     The  pulse  is 
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commonly  weak,  and  there  is  general  languor  of  the  sys- 
tem ;  abnormal  sounds,  such  as  bruit  de  soufflet,  and  a 
cooing  noise,  are  sometimes  heard  about  tbe^eart  and 
trunks  of  the  large  vessels.  If  not  corrected,  anasarca  is 
likely  to  supervene,  and  afterwards  phthisis  sometimes 
manifests  itself. 

Treatment, — A  light  nutritions  diet;  gentle  exercise, 
particularly  on  horseback:  warm  tonic  purgatives,  espe- 
cially aloes ;  the  preparations  of  iron  are  singularly  effica^ 
cious,  when  combined  with  mild  aperients :  tonics  may  be 
given,  such  as  cascarilla,  chamomile,  gentian,  &c. ;  and, 
when  there  is  great  languor,  stimulants  are  admissible, 
such  as  camphor  and  ammonia ;  to  these  we  may  add  the 
cold  and  warm  bath,  chalybeate  waters,  and  electricity. 

Menorrhagia^  Immoderate  Flow  of  the  Mensem, 

Symptoms, — Great  dischai^  of  menstrual  fluid  or  blood, 
accompanied  by  pain  in  the  back  and  loins.  There  ia 
generally  pyrexia ;  it  occurs  both  to  plethoric  and  debili- 
tated habits,  hence  named  sthenic  and  asthenic,  and  may 
depend  upon  inflammation  of  the  lining  mucous  membrane 
of  the  uterus,^  polypi,  and  other  organic  diseases  of  this 
viscus. 

Treatment, — The  remedies  to  be  employed  are  bleeding 
and  cooling  purgatives  for  the  plethoric ;  for  the  debili- 
tated, cooling  astringents  and  tonics,  especially  the  mu- 
riated  tincture  of  iron  ;  the  horizontal  position  is  necessary 
in  all  cases,  and  cold  may  be  applied  to  the  pubes.  Ergot 
of  rye  will  sometimes  check  the  discharge  when  other 
remedies  fail. 


DISEASES   PBINCIPALLT  ATTACKING   FIBB0U8   AND 

SYNOVIAL   HEKBBANES. 

Podagra,  Gout, 

Symptoms, — Pyrexia ;  disordered  state  of  the  digestive 
organs ;  pain,  swelling,  and  redness  of  the  smaller  joints^ 
most  frequently  of  the  great  toe.  The  violence  of  the 
symptoms  recurs  in  paroxysms,  being  most  severe  towards 
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night.  In  some  cases,  the  pain  of  the  joints  is  less  serere, 
and  there  is  considerable  debility,  constituting  podagra 
atonica.  In  podagra  retrograda,  the  swelling  suddralj 
disappear!  in  the  joints,  and  a  metastasis  takes  place  to 
the  stomach,  or  some  other  viscus.  After  a  part  has  been 
attacked  with  the  goat,  it  is  sometimes  found  to  be  en- 
larged, and  uneven  on  its  surface,  occasioned  by  a  deposit 
in  or  underneath  the  skin,  of  a  calcareous  appearance, 
named  chalk-stones  or  gouty  eoncretiotu  ;  the  composition 
of  which  is,  uric  acid  and  soda. 

Gout  is  one  of  those  diseases  called  hereditary,  seldom 
coming  on  before  the  age  of  forty,  and  more  generally 
attacking  males.  It  is  commonly  preceded  by,  or  depen- 
dent upon,  some  disorder  in  the  functions  of  the  stomach, 
small  intestines,  skin,  or  liver ;  and  the  more  immediately 
exciting  causes  are  excess  in  diet,  want  of  exercise,  sup- 
pressed evacuations,  and  depressing  emotions  of  the  mind. 
It  has  been  already  shown  that  uric  acid  exists  in  the  blood 
in  excess  in  these  cases ;  and  it  is  not  improbable  that  this 
acid  may  be  the  immediate  cause  of  this  peculiar  inflam- 
mation. The  parts  attacked  by  it  in  common  cases,  are 
the  skin,  the  cellular,  fibrous,  and  serous  membranes. 

Diagnosis  between  gout  and  rheumatism.  Gout  scarcely 
ever  occurs  before  puberty;  is  generally  preceded  and 
accompanied  by  considerable  disorder  of  the  alimentary 
canal;  is  generally  seated  in  the  great  toe  on  the  first 
attack ;  and  the  inflamed  part  is  more  tumid,  more  pain- 
ful, and  of  a  brighter  red  colour. 

Rheumatism  is  brought  on  by  exposure  to  cold ;  comet 
on  more  suddenly ;  has  not  the  remissions,  like  gout,  and 
attacks  fewer  structures  at  the  same  time. 

Treatment.  —  Mildly  antiphlogistic.  Bloodletting  is 
seldom  required  ;  cooling  laxatives  may  be  given,  and  the 
afiected  part  may  be  enclosed  in  flannel,  so  as  to  excite 
diaphoresis.  Colchicum  is  found  almost  a  specific  in 
removing  the  acuteness  of  the  pain.  Iodide  of  Potassium 
is  also  very  useful.     Rest  in  recumbent  posture  is  necessary. 

Chronic  gout  must  be  treated  by  attention  to  diet, 
abstinence  from  heating  liquors,  gentle  exercise,  mild 
aperients  and  sudorifics.  If  internal  inflammation  comes 
on,  venesection  may  be  necessary,  and  leeches  may  nearly 
always  be  applied  over  the  part  attacked. 
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JRAfumatwnut,  RAeumalittn. 


Symptomg  of  the  Aettle  Form. — Pyrexia,  awelKog,  red- 
ness and  tension  of  tke  larger  jointa ;  uriiie  high  coloured, 
occasionally  profuae  perspiration ;  the  pulse  is  frequent 
and  full,  but  generally  co m press ible.  There  is  a  tendency 
in  the  infiammatlon  to  change  its  seat  from  one  joint  la 
another.  Sometimes  the  pericardium  and  heart  become 
attacked.     Ita  most  frequent  cAUse  ia  exposure  to  wet  and 

In  chronic  rheumatism,  the  part  affected  is  not  always 
red,  but  ia  rigid  and  painful  on  pressure.  When  chronic 
rheumalism  attacka  parts  about  the  hip  in  the  course  of 
the  sciatic  nerve,  it  is  called  tciatiea ;  when  it  attacks 
parts  about  the  lumbar  fascia  and  muscles,  it  is  called 
iumbaffo. 

The  seat  of  the  rheumatism  ia  in  the  fasciK,  cellular 
membrane,  fibrous  tissues  generally,  muscles,  aynovial 
membranea,  and  sheaths  of  the  nerves. 

Treatment. — Common  antiphlogistic  ;  general  and  local 
bloodletting;  purgatives;  colchicum:  diaphoretics;  nar- 
cotics and  fomentations  are  of  great  benefit :  amongst  the 
plana  of  cure  pursued,  some  give  cinchona,  some  rely  upon 
calomel  and  opium,  and  others  give  blue  pil),  in  repeated 
doses,  till  it  slightly  affects  the  mouth.  Some  rely  upon 
lemon-juice  given  in  doses  ofjss.  to  Jias.  three  or  four 
times  a  day  ;  others  give  nitrate  of  potash  largely,  whilst 
others  rely  mainly  upon  the  bicarbonate  of  potash. 
Chronic  rheumatism  is  to  be  combated  by  colchicum, 
guaiacum,  Dover's  powder,  warm  bath,  amall  repeated 
doses  of  mercury,  iodide  of  potassium,  blisters,  exercise, 
and  friction. 

HTD  ROPES. 

Droptiet. 

Dropsical  effuaions  may  result  Irom  aeveral  different 
morbia  states.  They  may  depend  upon  membranous  in- 
flammation; or  upon  mechanical  obstruction,  as  by  tumours, 
or  enlarged  and  hardened  viscera  presaiug  upon  the  lat^ 
Tenona  trunk,  thus  preventing  the  trtt  flow  of  blood,  so 


696  PRICTICS  OF  MSDICIKS. 

that  the  vessels   are  compelled  to  relicTe    themselTes  bj 
discharging  a  portion  of  their  limpid  contents.     They  mar 
also  depend  upon  general  debility  of  the  system,  when  the 
exhalants  become   patulous,  from  the  weaken€^d  oerrous 
Energy  which  osually  presides  over  secretion.     Some  ex- 
plain the  effusion  by  supposing  an  increased  secretion,  and 
decreased  power  of  absorption.     The  fault,  howcTer,  does 
not  appear  to  be  so  much  in  the  absorbents  as  in  the 
exhalants,  for  if  exhalation  be  stopped,  in  nearly  every  case, 
the  absorbents  will  rapidly  remove  the  effused  fluid.     Tlie 
diseased  viscera  which  most  generally  bring  on  dropsy,  are 
the  heart,  the  liver,  and  the  kidneys. 

Anasarca,  General  Dropsy. 

Symptoms, — A  soft  inelastic  swelling  of  the  whole  body, 
or  greater  part  of  it.  If  pressure  be  made  on  a  part,  the 
impression  of  the  finger  remains  for  some  time,  producing 
the  appearance  called  pitting.  This  effusion,  when  partial, 
is  called  cedema.  It  can  scarcely  be  considered  idiopathic 
or  primary.  It  occurs  often  after  scarlatina  ;  but  in  such 
cases  we  generally  find  effusion  in  the  chest  or  abdominal 
cavity,  sometimes  in  the  pericardium.  Free  purging  is  one 
of  the  most  effectual  modes  of  removing  the  fluid  in  such 
circumstances.  General  dropsy  has  sometimes  shown 
itself  rather  suddenly  in  some  plethoric  persons  after  ex- 
posure to  severe  cold.  The  cutaneous  exhalation  here 
appears  to  be  entirely  checked,  and  a  quantity  of  fluid  is 
thrown  back  upon  the  system.  In  this  case  bloodletting 
will  be  requisite  to  diminish  the  quantity  of  circulating 
fluid,  and  will  be  aided  by  free  purging  and  diaphoretics. 

Ascites,  Dropsy  of  the  Belly, 

Symptoms. — A  dense  somewhat  elastic  swelling,  or  en- 
largement of  the  abdomen.  A  sense  of  fluctuation  is 
given  to  the  hand  on  percussion ;  there  is  hurried  respi- 
ration, scanty  urine,  constipated  bowels,  o&dema  of  the 
extremities. 

This  effusion  may  depend  upon  inflammation  of  the 
peritoneum,  which  will  be  known  by  the  constitutional 
symptoms,  and  the  tendemesa  upon  pressure  over  many 
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parU  of  the  abdomen.  It  ia  often  connected  with  diseased 
liver,  wbich  cauus  an  obstruction  to  the  passage  of  the 
blood  through  the  reok  portce,  and  in  addition  mav  exert 
mechanical  pressure  on  the  inferior  rent  cava ;  inch  cases 
are  generally  known  by  the  history  of  the  patient's  habits, 
and  by  aymptoms  of  hepatic  disease,  such  as  tendemeas 
on  pressure  over  the  liver,  a  sallow,  jsnudiced  countenance. 
The  spleen  by  enlargement  may  bring  on  this  dropsy,  alto 
any  impediment  to  tbe  passage  of  the  blood  through  the 
right  side  of  tbe  heart.  According  to  Dr.  Bright,  a  diseased 
state  of  the  kidney  it  one  of  tbe  oioat  frequent  causes ;  it 
JB  dittiDgiiished  by  the  quality  of  the  urine,  whiob  is  hi^y 
.albuminouR,  and  may  be  found  to  be  to  by  the  ^plication 
of  heat  Hud  nitric  acid  ti>  tbe  excreted  liquid.  Tbe  morbid 
appearances  will  correspond  with  the  diseases  above  men- 
tioned. The  disease  of  the  kidney  it  a  granular  stAte  of 
the  cortical  part,  sometimes  with  ealai^ment  and  nneren- 
ness  of  Borface.  The  interior  is  of  a  more  homogeneous 
structure,  not  presenting  the  defined  difference  between  the 
two  parts.  Sometimes  it  is  ydlow  and  mottled,  and  in 
others  asHumes  almost  a  cartilaginous  hardness. 

In  females,  pregnancy  and  ovarian  dropsy  nay  be  mis- 
taken for  ascites,  and  in  some  cases  the  diagnosis  ia  not 
very  easy,  especially  when  the  patient  ia  interested  in  nus- 
leading  the  medical  man. 

In  ovarisn  dropey,  there  is  at  first  a  defined  tnmoar  on 
one  side,  which  enlarges  gredoally  till  it  occuj»es  neaiiy 
the  whole  abdominal  cavity,  in  this  state,  the  feeling  ot 
fluctuatioa  on  percussion  is  less  distinct;  and  it  is  said 
that  there  ia  a  less  degree  of  transparency.  The  general 
health  may  be  very  Uttle  impaired,  which  can  scarcely  be 
looked  for  in  a  case  of  ascites. 

Treatment. — -If  there  be  any  organic  disease  it  must  be 
first  attended  to ;  for  if  tbe  eSiisioa  be  stopped,  the  ab- 
sorbents will  toon  carry  off  what  has  been  thrown  out. 
The  hydragogue  cathartics  are  very  useful  sometimes,  such 
as  elaterium,  colocynth,  scammony,  and  gamboge  ;  and  to 
get  rid  of  the  fluid  as  quickly  as  possible,  tapping  is  advan- 
tageously practised.  Diuretics  and  diaphoretics  should 
also  be  employed. 
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Hydrothorax,  Water  in  the  Chest. 

Symptoms. — Difficulty  of  breathing,  partieularly  in  the 
horizontal  posture ;  pale  and  livid  face ;  purple  colour  of 
the  lips ;  scanty  urine ;  starting  from  sleep ;  palpitation ; 
and  oedema  of  the  legs  and  feet.  When  the  effused  fluid 
is  abundant,  it  generaJly  exists  on  one  side  only. 

The  Physical  Signs  are  enlargement  of  the  side  affected, 
with  projection  at  the  intercostal  spaces ;  dulness  of  sound 
on  percussion,  which  may  vary  with  the  position  of  the 
patient ;  loss  of  respiratory  murmur ;  if  the  voice  be  audible 
in  the  part,  it  will  be  bronchophonic  ;  if  there  be  a  Uttk 
fluid  in  the  chest,  we  may  perceive  segophony. 

Morbid  Appearances, — Thickening  of  the  pleura,  with 
layers  of  lymph;  a  large  quantity  of  yellowish  seram; 
sometimes  with  flocculi  of  lymph ;  the  heart  is  often  found 
dilated  and  hypertrophied  ;  or  we  find  in  it  disease  of  the 
mitral  valve,  or  sigmoid  valves ;  sometimes  disease  of  the 
arch  of  the  aorta ;  but  in  some  rare  instances  no  organic 
disease  in  the  neighbourhood  is  discoverable. 

Treatment. — ^As  this  disease  generally  results  from  in- 
flammation of  the  lungs,  or  pleura,  or  obstructions  in  the 
heart,  or  aorta,  moderate  and  careful  bloodletting  is  gen^ 
rally  indicated,  both  from  the  arm,  and  locally  by  leeches. 
Blisters  and  other  counter-irritants  are  applied,  and  som^ 
times  tapping  is  resorted  to.  The  most  valuable  medidnet 
in  these  cases  are,  mercurials,  with  digitalis,  squill,  and 
nitrate  of  potash,  and  elaterium. 
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CLASSinCATlON  OF  SKIN  DISEASES. 


Onf.  I. 
Strophnlui. 

Ord.2. 

PiljniuU. 
Icthywit. 

Onf.  3. 

EXANTBIHATA. 


Erfthemi. 
BrjPiipeUi. 

Ord.i. 


Brtbyn*. 
Tirioh. 
Seablet. 

(M.  6. 
TinedlL 

HiUirii. 
Aphtha. 
Ord.  7. 

Phynii. 


Vitiligo. 


Ord.S. 
Pdbtolx. 
Impetiga 
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THE  URINE. 


The  following  observations  upon  the  Urine  are  placed 
here,  as  more  connected  with  practical  medicine  than  any 
other  department. 

The  urine  is  rery  prone  to  deviate  from  the  healthy  state, 
and  is  known  to  be  an  index  of  some  important  changes 
taking  place  in  the  body,  which  might  not  be  known  with- 
out recourse  to  an  examination  of  this  excretion.  It  is, 
therefore,  necessary  xhat  the  student  should  know  not  only 
how  to  detect  the  proximate  principles  of  healthy  uhne, 
but  likewise  be  familiar  with  the  appearances  and  tests  of 
urine  in  a  morbid  state.  The  author  recommends  their 
attention  particularly  to  the  works  of  Dr.  Golding  Bird,  and 
Mr.  J.  E.  Bowman  on  'Animal  Chemistry.' 

The  chief  constituents  of  healthy  urine  may  be  detected 
in  the  following  manner : 

Mucus  of  the  passages  gives  to  the  urine  a  cloudy  ap- 
pearance, on  standing,  especially  when  very  cold,  and  may 
easily  be  collected  by  filtering  through  paper. 

Uric  Acid  may  be  easily  obtained  by  warming  some  urine, 
and  adding  to  it  a  few  drops  of  hydrochloric  acid ;  by 
allowing  this  to  stand  a  few  hours,  crystals  of  uric  acid 
will  collect,  in  the  form  of  a  pellicle,  on  the  surface,  and 
by  shaking,  will  sink  to  the  bottom  of  the  tube,  and  may 
be  collected  by  filtering.  They  generally  assume  a  rhozn- 
boidal  or  diamond  shape. 

Urea  may  be  collected  as  described  under  the  chemical 
notes ;  or  we  may  evaporate  the  urine  to  one  third  its  bulk, 
and  add  to  it,  its  volume  of  nitric  acid,  when  we  have  formed 
nitrate  of  urea,  in  the  form  of  shining,  micaceous,  crys- 
talline plates. 

The  colouring  matter  exhibits  a  beautiful  pink,  almost 
claret  red  colour,  by  boiling  some  urine  and  adding  to  it 
about  one  third  its  bulk  of  hydrochloric  acid. 

Sulphuric  Acid  is  best  demonstrated  by  treating  the  urine 
first  with  nitric  acid,  and  afterwards  adding  nitrate  of 
baryta  when  an  insoluble  sulphate  of  baryta  will  be  preci- 
pitated. 
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Chlorine  of  the  chlorides  is  easily  detected  by  nitrate  of 
silver,  which  will  throw  down  chloride  of  silver,  insoluble 
in  nitric  acid,  but  soluble  in  excess  of  ammonia. 

Phosphoric  Acid  is  shown  by  adding  liquor  ammoniee  to  a 
drop  or  two  of  urine  upon  a  slip  of  glass,  and  then  submit- 
ting it  to  the  microscope,  when  beautiful  stellated  crystals 
are  seen  of  phosphate  of  ammonia  and  magnesia,  thus  show- 
ing the  presence  both  of  phosphoric  acid  and  magnesia. 

Lime  may  be  exhibited  by  adding  a  little  oxalate  of  am- 
monia, when  crystals  of  oxalate  of  lime,  of  an  octahedral 
form,  may  be  seen. 

Chloride  of  sodium  may  be  easily  exhibited,  by  evapo- 
rating the  urine,  and,  when  nearly  drv,  examining  it  with 
the  microscope,  when  we  see  it  presenting  the  forms  of  a 
cube  chiefly,  but  also  octahedra,  and  crosslets. 

Bile  may  be  demonstrated  by  placing  some  urine  on  a 
white  plate,  and  dropping  upon  it  a  little  nitric  acid,  when 
we  have  a  change  of  colours  produced,  from  bluish-green 
passing  on  to  red.  • 

The  following  is  a  description  of  the  morbid  constituents 
of  urine,  as  well  as  some  urinary  deposits,  with  their 
microscopic  characters  and  tests : 

Albumen, — Urine  containing  this  substance  is  generally 
more  or  less  opaque ;  its  specific  gravity  is  lower  than 
usual,  in  Bright's  disease  averaging  1*010,  and  it  froths 
excessively  when  shaken  up.  The  best  tests  are  —  heat 
and  nitric  acid  ;  it  is  generally  advisable  to  add  them  both, 
inasmuch  as  the  nitric  acid  occasionally  precipitates  the 
lithates,  which  heat  again  dissolves,  and  albumen  is  not 
coagulated,  if  in  small  quantity  and  the  urine  is  alkaline. 

Albuminous  urine,  when  examined  by  the  microscope,  is 
generally  found  to  contain  numerous  epithelial  scales,  as 
well  as  a  few  blood-discs,  and  occasionally  a  slight  sedi- 
ment. 

Bile, — This  is  very  rarely  found  in  the  urine.  It  gives 
to  linen  a  permanent,  brownish-yellow  stain.  It  gives  a 
green  colour  with  hydrochloric,  sulphuric,  and  nitric  acids, 
in  the  latter  case  afterwards  passing  to  a  red  tinge. 

Blood, — This  is  known  by  the  colour  it  gives  the  urine, 
as  well  as  by  the  blood-corpuscles  visible  by  the  aid  of  the 
microscope.  When  the  blood  is  in  any  considerable  quan- 
tity, a  bright  red  colour  is  given  by  adding  common  salt. 
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Ctfitie  Oxide. -^This  subataDce  ia  bo  rarely  found  in  the 
urine,  that  there  are  no  important  tests  given  for  it.  The 
urine  is  of  a  yellowish  or  menish  colour,  somewhit 
opsone,  and  generally  more  or  leas  fetid. 

Hippurie  Add  is  hardly  ei^er  foond  in  man,  except  whea 
he  is  taking  benaoic  acid  medicinally ;  it  is,  hoverer,  suf- 
ficiently abundant  in  the  urine  of  cows  and  horses.  It 
generally  occurs  in  four-sided  prisms,  and  rarely  exiiti 
idone  in  the  urine. 

Kiesiein, — ^This  is  a  peculiar  substance,  found  only  in  the 
urine  of  pregnant  females.  It  separates  from  the  urine  at 
a  thin  transparent  pellicle,  after  the  urine  has  been  exposed 
to  the  sir  snd  st  rest  for  two  or  three  days.  It  reflects  the 
rays  of  light,  and  sejfarates  them  into  the  prismatic  cdoon. 
In  a  short  time  (about  a  week)  the  pellicle  breaks  up,  ssd 
difi'uses  itself  through  the  fluid,  finslly  settling  to  the 
bottom.  It  has  a  cheesy  —  some  call  it  an  aromatic— 
odour,  and  preserves  the  urine,  to  a  considerable  extent, 
from  decomposition.  It  is  distinguished  from  albumen  by 
its  not  being  coagulated  by  heat  or  nitric  acid. 

lAthic  Acid,  alias  Uric  Acid. — Though  more  soluble  by 
heat,  it  is  insoluble  in  cold  urine.  It  occurs  as  a  reddish 
crystalline  powder,  which  settles  from  the  urine  when  it 
cools.  Its  crystals  are  rhombic  in  form,  and  soluble  ia 
alkalies. 

Lithates, — The  deposit  from  these  is  of  all  shades,  horn 
dirty  white  or  yellow,  to  bright  pink.  The  lithates  of 
soda  and  ammonia  are  amorphous,  whilst  those  of  lime  form 
needle-shaped  crystals,  and  those  of  magnesia  prismatic. 
Like  uric  acid,  the  lithates  give  an  acid  reaction  to  the 
urine.  The  lithates  are  rendered  soluble  by  heat  and 
alkalies. 

Mucus, — Urine  containing  this  substance  in  excess  is 
more  or  less  opaque  and  fetid,  generally  alkaline,  and  Tery 
prone  to  decomposition.  Mucus  is  not  afiected  by  heat  or 
nitric  acid,  though  it  is  thrown  down  by  acetic  acid.  In 
urine  containing  excess  of  mucus  are  found  generally 
phosphate  of  lime,  or  the  triple  phosphates. 

Phasphatic  Deposits, — These  are  of  three  varieties:  phos- 
phate of  lime,  triple  phosphate,  and  fusible  precipitates. 
In  all  three  the  urine  is  of  feebly  acid  or  alkaline  reaction. 
AH  the  precipitates  are  soluble  in  acids,  with  efiervescence. 
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and  are  nnifbcted  bj  BlkKliei  or  beat.  Tbo  pboapbate  of 
lime  is  amorphous,  whilst  the  triple  phospbatea  form  prisma. 
The  urine,  in  the  former  case,  ia  opaque,  aud  of  bigb 
density ;  in  the  latter,  clear,  and  of  about  the  usual  specific 
gravity.  In  the  caae  of  the  usual  fusible  precipitates,  the 
urine  is  of  Iot  specific  giravity,  and  pntresceat.  The  depoait 
is  amorphous. 

Oxalic  Acid  Difpiwiit.— Oxalate  of  lime  does  not  alter 
the  usual  characters  of  the  urine,  as  there  ia  rarely  any 
sedimeot.  The  urine  is  somewhat  opaque,  and  darker 
than  usual,  and  minute  octahedral  crystale  are  diffused 
through  the  whole,  and  the;  also  aasume  the  form  of 
dumb-bells.  By  heat  the  oxalate  of. lime  ia  resolved  into 
carbonate,  and  this  eventually  into  caustic  lime.  This 
being  moisteued  and  placed  on  turmeric  paper,  will  give  it 
a  brown  slain. 

Pvt. — This  forms  a  creamy  greeniah  light  deposit,  OD 
the  urine  standing  for  a  short  time,  and  forms  a  peculiariy 
ropish  tenacious  substance  on  the  addition  of  caustic 
potash.  The  supernatant  urine  is  generally  clear,  and 
slightly  acid  in  reaction.  It  is  coagulated  by  heat  or 
nitric  acid,  on  account  of  the  albumen  it  contains.  Ex* 
amined  by  the  microscope,  purulent  urine  shows  peculiarly 
formed  pus-globules,  mixed  with  nhich  are  not  unfrequentlj 
seen  transparent  oil-globules. 

Purulent  urine  has  no  peculiar  tendency  to  pass  into 
decomposition. 

Spermatozoa. — These  are  not  very  unfrequently  found 
in  urine,  and  are  known  by  their  peculiar  form.  The  urine 
containing  tliem  is  rarely  different  from  the  normal. 

Sugar. — Tbi«  is  only  found  i[i  cnses  of  diabetes.  Diabetic 
sugar  is  identical  in  composition  with  grape-sugar.  The 
colour  of  saccharine  urine  is  generally  greenish,  and  ita 
specific  gravity  high,  varying  from  r025  to  1'055.  The 
taste  and  odour  are  sweet.  With  yeast  and  a  slight  in- 
crease of  temperature,  alcohol  is  formed,  and  may  be  known 
by  its  properties,  and  cnrbomc  acid  is  evolved.  On  th« 
addition  of  suiphate  of  copper  and  solution  of  potash,  a 
brown  precipitate  of  suboxide  of  copper  is  thrown  down, 
Tliis  test  is  called  Trommer's,  from  its  discoverer,  and  ia 
the  most  satisfactory.  On  adding  chromic  acid  (the  solu- 
tion being  exposed  to  the  rays  of  the  aun),  a  brown  preci- 
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piUt«  is  thrown  down.    Diabetic  niine  bvcomea  bro*ii 
when  boiled  with  cftuttic  potuh. 

Xantkie  Oxide  it  ao  rerel;  met  with  u  Bcsrcely  to  it- 
qnire  notice.  Urine  containing  it  hu  the  appearance  and 
reaction  of  litbic  acid  urine.  With  aitiic  acid  it  giTa  ■ 
jellow  colour,  that  ehangea  to  red  on  the  addituMi  of  caoitic 
potaih. 


706 


OBSERVATIONS  ON  MIDWIFERY. 


The  parts  immediately  engaged  in  the  process  of  atero- 
gestntion  and  parturition,  are  the  female  pelvis  and  genital 
organs,  which  form  necessarily  the  first  suhject  to  which 
the  attention  of  the  accoucheur  is  directed. 

The  pelvis  is  a  kind  of  osseous  canal,  situated  at  the 
hase  of  the  vertebral  column.  The  bones  which  form  it 
are,  the  sacrum,  coccyx,  and  two  ossa  innaminata.  Each 
OS  innommatum  is  divided  (in  the  foetus,  and  for  some  time 
afterwards),  into  os  pubis,  ilium,  and  ischium. 

These  bones  are  connected  together  by  strong  ligaments, 
particularly  at  the  symphysis  pubis  and  at  the  sacro-iliac 
synchondrosis.  The  divisions  of  the  true  pelvis  are  into  the 
cavity,  the  brim  or  upper  aperture,  and  the  outlet  or  lower 
aperture. 

The  axis  of  the  brim  is  in  a  line  drawn  from  the  um- 
bilicus to  the  extremity  of  the  sacrum ;  that  of  the  outlet, 
is  in  a  line  drawn  from  the  promontory  of  the  sacrum 
through  the  centre  of  the  os  externum. 

The  diameter  of  the  brim  of  an  average  pelvis  in  the  dry 
bones,  taken  from  the  symphysis  pubis  to  the  promontory 
of  the  sacrum,  measures  a  little  more  than  four  inches ; 
the  transverse  diameter  measures  five  inches  and  a  quarter ; 
and  the  oblique  diameter,  from  the  depression  correspond- 
ing with  the  acetabulum,  on  one  side,  to  the  sacro-iliac 
synchondrosis  on  the  other,  measures  five  inches.  In  the 
living  state  the  oblique  is  rather  longer  than  the  transverse 
diameter. 

The  diameters  of  the  outlet  each  measure  four  inches ; 
but  the  antero-posterior  may  acquire  an  additional  inch  or 
more,  by  the  yielding  of  the  coccyx,  so  that  the  long 
diameter  of  the  brim  and  outlet  are  reversed.  The  distance 
from  the  symphysis  pubis  to  the  hollow  of  the  sacrum  is 
about  five  inches. 

30  § 
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For  description  of  the  uterus  and  its  appendages^  vide 
anatomy  of  those  parts. 

Dimensions  of  ike  Festal  Head, — The  length  from  the 
chin  to  the  occiput  is  ahout  fi?e  inches ;  from  the  ocdpat 
to  tbe  forehead,  about  four  inches  and  a  half ;  from  the 
prominence  of  one  parietal  bone  to  that  of  the  other,  three 
inches  and  a  half ;  and  from  the  Tertez  to  the  base  of  the 
cranium,  three  inches. 

The  head  of  the  fcetus  being  larger  than  any  other  part 
of  the  bod?,  ensures  to  the  rest  an  easy  paasage. 

The  bones  of  the  head  hein^  imperfectly  formed,  hafe 
spaces  between  them,  called  fontanels,  which  allow  the 
bones  to  overlap  each  other,  when  compressed. 

The  anterior  fontanel,  of  a  quadrangular  shape,  is 
situated  between  the  junction  of  the  frontal  and  parietal 
bones ;  the  posterior  one,  of  a  triangular  form,  is  found 
between  the  central  junction  of  the  occipital  and  parietal 
bones. 

The  period  of  utero-gestation  is  generally  limited  to 
between  the  fifteenth  and  forty-fifth  years  of  age,  or  as 
long  as  menstruation  continues.  This  funciionjcommences 
much  earlier,  and  terminates  much  later  in  some  constitu- 
tions and  countries  than  in  others.  Its  average  duration 
is  about  thirty  years. 

When  conception  has  taken  place,  the  ovum  is  conveyed 
to  the  uterus  by  the  Fallopian  tubes,  covered  by  the  chorion 
and  amnion.  In  the  uterus  the  ovum  receives  an  additional 
covering  from  the  membrana  decidita,  which  is  proper  to  and 
from  the  interior  of  the  uterus.  From  its  mode  of  reflexion 
when  the  ovum  enters  the  uterus,  it  is  described  as  con- 
sisting of  two  parts,  the  decidua  vera  and  deeidua  refiexa. 

The  amnion  contains  the  fluid  called  liquor  amnii,  which 
has  several  uses.  The  liquor  amnii  preserves  the  fo^us 
from  pressure,  assists  in  forming  the  wedge  to  the  os  uteri 
during  labour,  and  lubricates  the  passages. 

The  placenta  is  a  spongy  mass,  composed  of  cellular 
tissue  and  the  ramifications  of  blood-vessels.  It  is  by  some 
described  as  divisible  into  two  portions,  called  foetal  and 
maternal,  through  which  changes  are  effected  in  the  foetal 
blood i  The  placenta  is  generally  attached  to  the  fundus 
of  the  uterus. 

In  cases  of  twins,  there  are  generally  two  placentsBy  or 
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they  may  lie  attached  to  each  other  at  fheir  edgea,  with 
the  vessels  anastamosing  between  them. 

Ihe/iinu  umbilicatit  forma  the  communication  between 
the  placenta  and  fcetus.  It  is  composed  of  the  umbilical 
Tein  and  two  umbiticAl  arteries,  connected  together  by 
cellulnr  tisaue.  The  avemge  length  of  the  funis  is  about 
twenty  inchea. 

An  average  fcetus,  at  the  end  of  niae  months,  weighs 
from  sis  to  eight  pounds,  and  ita  length  Js  about  eighteen 

Symptonu  of  Conception  and  Pregnancy. — At  first  a 
sensation  of  chiUinees,  succeeded  by  febrile  excitement; 
loss  of  appetite,  with  nausea  and  vomiting,  particularly  oc- 
curring ou  rising  in  the  morning ;  amenorrhcea ;  plethora. 
After  Home  time,  the  breastH  swell,  and  become  painful, 
and  the  areola  ie  darkened  and  enlarged.  Quickening 
occurs  a  little  before  the  fourth  month,  and,  in  consequence 
of  relieving  the  iliac  vessels  from  pressure,  is  often  attended 
by  syncope.  The  motion  of  the  fcetus  soon  becomea  very 
perceptible ;  and  there  is  gradual  increase  in  the  size  of  the 
abdomen. 

The  uterus  for  some  time  remaina  in  the  pelvis,  until  by 
increasing  in  size,  it  becomea  too  lai^e  for  tlutt  cavity  ;  it 
then  rises  into  the  abdomen,  and  that  change  of  situation 
ia  called  quickening. 

Labour  is  that  natural  function  of  the  body  by  which,  at 
the  expiration  of  forty  weeks,  or  aboot  two  hundred  and 
seventy-five  days,  the  uterus  contracts  upon,  and  forcibly 
expels  its  contents,  returning,  in  •  short  time,  nearly  to 
the  same  state  as  before  impregnation. 

The  diteatcM  or  disordert  occasioned  by  the  pregnant 
slate  are  nautea  and  vomiting ;  eardialgia ;  pain  tn  the 
head;  /Hemorrhoids ;  eotlieenett ;  irritability  of  the  blad- 
der, with  incontinence  of  urine ;  adema  of  the  labia;  and 
a  varicose  slate  of  the  veins  of  the  lower  extremities. 

The  earliest  period  at  which  a  child  can  live  out  of  the 
nterus  is  the  end  of  the  sixth  month.  Labour  occurring 
before  the  full  period,  but  after  the  chUd  can  exist  oat  of 
the  uterus,  is  called  premature  labour ;  and,  if  it  take  placs 
before  the  sixth  month,  it  is  considered  a*  abortion,  by 
Dr.  Ramabotbam,  and  many  others.  Some  authors  call  it 
abortion,  if  the  oram  ia  expelled  before  the  aixteenth  week ; 


708  MIDWIFSBT. 

mi$carr%ag€  after  that  time  up  to  the  acTcntb  month  :  and 
premature  labour,  if  between  the  seventh  month  and  the 
full  period. 

The  causes  or  means  by  which  labour  is  accomplished 
are  the  contractions  of  the  uterus,  assisted  by  the  abdo- 
minal muscles  and  diaphragm. 

The  precursory  symptoms  of  labour  are,  generally,  s 
partial  subsidence  of  the  abdominal  tumour;  a  glairy 
mucous  discharge,  denominated  shew ;  and  a  frequent 
desire  to  evacuate  the  bladder  and  rectum. 

The  duration  of  labour  is  subject  to  great  Tariation, 
lasting  from  a  few  hours  to  several  days.  First  labours 
are  generally  the  most  tedious  and  painful,  in  consequence 
of  the  slow  distension  of  the  parts  unaccustomed  to  it. 

The  first  stage  of  labour  is  accompanied  by  arterial 
excitement,  particularly  during  the  pains,  restlessness  and 
cries,  nausea  and  vomiting ;  in  addition  to  which,  are  tlie 
following  symptoms,  which  afiford  the  diagnostic  character : 

Pains  accompanying  each  contraction,  resembling  cramp 
of  the  stomach  or  intestines.  They  commence  generally 
at  the  fundus  of  the  uterus,  and  pass  on  towards  the  pelvis, 
lasting  two  or  three  minutes,  and  recurring  after  interrals 
of  about  ten  minutes,  sometimes  much  oftener;  they 
increase  in  strength  and  rapidity  as  the  labour  advances. 
The  uterus,  at  the  same  time,  may  be  felt  bard  and  con- 
tracted, by  the  hand  placed  upon  the  abdomen.  The 
OS  uteri  becomes  gradually  dilated,  and  the  membranes 
may  be  felt  very  tense  during  the  contractions.  Then 
follow  a  discharge  of  mucus  tinged  with  blood,  and 
increased  dilatation  of  the  os  uteri,  with  a  protrusion  of 
the  membranes,  of  an  ovoid  shape  from  the  os  uteri 
serving  as  a  wedge  to  assist  in  the  dilatation. 

In  the  second  stage  of  labour,  after  some  time,  the 
membranes  burst  with  the  expulsive  efforts  of  the  uterus, 
the  liquor  amnii  escapes,  and  the  uterus  contracts  with 
greater  force  upon  the  foetus.  The  os  uteri  gradually 
ailales  still  more,  and  the  child's  head  becomes  engage, 
in  the  pelvis.  After  some  time,  the  external  parts  relax 
and  dilate,  so  as  to  allow  the  expulsion  of  the  foetus 
through  the  os  externum. 

The  third  stage  is  occupied  by  the  expulsion  of  the 
placenta,  which  generally  takea  place  in  about  half  an 
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boar.     From  the  Tngina  it  may  be  remored  without  any 
difficulty. 

Ttie  position  of  the  different  parts  of  the  ftEtus  in  the 
uterus  is  ^eoerally  the  same,  and  such  as  to  occupy  the 
least  possible  space.  The  head  inclines,  and  rests  opoa 
the  thorax;  the  tnink  ia  beat  forwards:  the  arnis  lie 
down  by  the  sides,  with  the  foreanni  often  crossed  upon 
the  Hternam  ;  the  tbighs  are  raised  toward  the  abdomen, 
with  the  legs  bent  upon  the  thighs,  and  aometimes crossed, 
so  that  the  heel  is  opposed  to  the  buttock  of  the  opposite 
side,  and  the  feet  arc  towards  the  front  of  the  legs. 

The  parts  of  the  foetus  which  may  present  are  numerous; 
but,  for  practical  purposes,  may  be  divided  into  fourclassea, 
which  include  pre»entalion»  of  the  vertex, /aee,  pehii  or  . 
loicer  exiremiliet,  body,  or  either  thoulder. 

Vertex  pretenlaliona  are  the  most  favorsble,  and  such  as 
ocriir  ill  natural  labour. 

Labours  are  clasaified  in  different  ways  by  different 
anihorsi  the  most  simple  division  is  into  natural  and 
preternatural. 

In  the  first  are  inclnded  labours  in  which  the  vertex  or 
hreecli  presents ;  the  pelvis  is  of  adequate  dimenaioos, 
manual  interference  is  not  reqniaite,  and  the  process  is 
completed  in  twenty-four  hours.  In  the  second  division 
we  include  protracted  labours  i  labours  with  presentation 
of  some  part  of  the  tronk,  with  twins,  heemorrbage,  or 
convulsions. 

Natural  Labour. — Mechanical  process:  first,  the  head 
passes  tlirougli  the  brim,  with  the  occiput  directed 
towards  the  acetabuluni,  more  coranionly  the  left ;  then  a 
turn,  equal  to  the  eighth  part  of  a  circle,  ia  produced  by 
the  inclined  plane  of  the  pelf  i?  ;  the  occipital  protuberance 
is  carried  behind  the  symphysis  of  the  pubis,  and  the  face 
towards  the  concavity  of  the  sacrum.  The  head  then 
arrives  at  the  outlet,  and  passes  through  it;  the  occiput 
emerges  first,  and  then  the  face,  sweeping  along  tbe  con- 
cavity of  the  sacrum.  After  the  passsge  of  the  head,  the 
rest  of  tbe  body  escapes  ordinarily,  with  considerable  ease. 

If  the  occiput  rests  upon  either  sacro-iliac  synchon- 
drosis, tbe  face  arrives  behind  the  symphysis  pubis,  nod 
the  occiput  rests  against  tbe  concavity  of  the  aacrum. 
The  occiput  emerges  first,  and  tbe  face  afterward*. 
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In  natural  labour,  little  interference  is  required  on  tk 
part  of  the  accoucbenr.  He  may  assist  the  uterine  on- 
tractions  by  gentle  pressure  upon  the  abdomen  during  the 
pains ;  and,  when  the  perinaeum  is  put  upon  the  stnkdi, 
the  left  hand  may  be  applied  in  such  a  manner  as  to  gift 
it  some  support. 

When  the  foetus  is  expelled,  a  ligature  composed  of  thia 
tape,  or  of  seven  or  eight  pieces  of  thread,  is  to  be  tied 
tight  round  the  umbilical  cord,  at  the  distance  of  tis 
inches  from  the  umbilicus ;  a  second  is  to  be  applied  ia  t 
similar  manner,  at  two  inches  from  the  first,  and  then  tlie 
cord  is  to  be  divided  between  them.  The  cord  attached  to 
the  foetus  should  then  be  examined,  to  ascertain  whether 
any  blood  escapes  ;  if  so,  a  tighter  ligature  should  be 
applied. 

Attention  should  then  be  paid  to  the  placenta,  which  ii 
common  cases  comes  away  very  readily. 

After  it  is  expelled,  place  one  hand  upon  the  abdomei 
to  ascertain  whether  the  uterus  be  properly  contracted  tt 
guard  against  the  occurrence  of  haemorrhage. 

If  the  placenta  be  not  expelled  after  waiting  an  boor, 
assistance  will  be  required  to  extract  it,  which  will  depend 
upon  the  causes  of  retention. 

The  placenta  may  be  retained  in  the  uterus  from  loss  or 
want  of  power  of  contraction  ;  by  irregular  contraction,  br 
means  of  which  it  is  forcibly  retained  ;  and  by  adhesion  to 
the  lining  coat  of  the  uterus. 

The  management,  in  the  first  case,  consists  in  otii^ 
pressure  over  the  abdomen  by  a  bandage,  compression  oif 
the  uterus  externally  by  the  hand,  and  dashing  cold  water 
upon  the  abdomen.  If  these  means  are  not  adequate^  the 
hand  is  to  be  introduced  into  the  uterus,  and  gentlj 
moved  about  in  it,  until  contraction  comes  on,  and  the 
placenta  is  expelled. 

When  the  placenta  is  retained  by  spasmodic  contractioB, 
the  usual  treatment  is  to  give  a  dose  of  forty  or  fiftj 
minims  of  Tr.  opii;  after  a  short  time  the  contraction 
relaxes,  and  the  hand  may  be  gently  passed  up  to  uad 
the  relaxation. 

The  adhesion  of  the  placenta  to  the  uterus  depends  ob 
previous  inflammatory  action,  with  the  deposit  of  a  coagn- 
lable  lymph. 
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When  it  ii  found  to  exist  by  the  retention  of  the  pla- 
centa, retraction  of  the  umbilical  cord,  and  haemorrhage, 
the  hnnd  must  be  introduced  into  the  uterus,  and  two 
fingers  gently  passed  between  the  placenta  and  uterus  to 
aepHraie  tiie  ndliesioiiB,  and  §;reBt  care  should  be  taken  to 
bring  BWRv  every  portion  of  it. 

Protracted  Labaurt  include  lingering,  difficult,  and  in- 
strumentHl.  They  depend  either  on  an  insufficient  power 
iu  tlie  uterus,  or  undue  resistance  in  other  parts,  and  may 
be  Kubdivided  into  cases  which  terminate  by  the  uterine 
efforts,  and  those  whieh  demand  the  use  of  inslrumenta. 

lAngfTing  or  protracted  labour  msy  depend  on  atony  or 
feeble  action  of  the  utenu,  brought  on  by  low  diet  and 
Other  dehilitHting  cnusts. 

The  treatment  will  ci)nBi8t  in  adminiateting  mild  nutri- 
tious diet,  using  friction  over  the  abdomen,  or  giving 
moderate  doses  of  opium  ;  these  are  the  cases  which  require 
the  ergot  of  rye  to  be  given  in  doses  of  gr,  xx  to  gr.  xxx  of 
the  powder,  or  an  ounce  and  a  half  of  a  decoction  made 
with  two  drachms  to  eight  ounces  of  water,  given  every 
twenty  minutes. 

P/efAora  sometimes  diminishes  the  proper  contractions 
of  the  uterus,  aud  requires  the  removal  of  blood  from  the 

An  excess  of  liquor  amnii  diminishes  the  contractile 
power  of  the  uterus  by  the  over-distension  which  it  occa- 
sions. The  remedy  consists  in  puncturing  the  membranes, 
either  by  a  probe  or  quill,  or  scratching  an  opening  through 
them  with  the  finger-nnil.  This  should  not  be  done  till  the 
OS  uteri  is  well  dilnt^i. 

Rigidity  of  the  o»  and  cervix  uteri  requires  sometimea 
abstraction  of  blood  from  the  arm,  nauseating  doses  of 
tartar  emetic,  and  purgatives.  The  French  have  recom- 
mended rubbing  eitract  of  bellsdonna  over  the  os  uteri, 
which  is  said  to  be  very  useful  in  producing  dilatation,  but 
is  H  practice  not  followed  by  British  accoucheurs. 

Rigidity  of  the  external  parts  requires  fomentations  and 
the  application  of  lard  in  tbe  vagina.  The  perineeum  is  to 
be  pRTticulariy  guarded  in  these  cases. 

Dittension  of  the  bladder  requires  the  iotroduction  of 
the  catheter  to  draw  off  the  urine,  and  an  accamulation  of 
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feeces  in  the  rectum  is  to  be  remedied   by  the  ate  of 
enemas. 

Shortening  of  the  Funis, ^In  this  case  patience  i^  the 
only  remedy,  but  care  must  be  taken  that  the  funis  is  not 
ruptured  or  torn  from  its  insertion  in  the  umbilicw 
There  are  numerous  other  causes  of  lingering  laboo* 
detailed  by  authors;  and,  amongst  them,  tumoiin  of 
different  kinds.  The  ingenuity  of  the  accoucheur  raoit 
supply  the  place  of  rules  of  treatment,  which  cannot  be 
laid  down  for  every  possible  case. 

Labours  which  require  Instruments. — If  the  uterus,  after 
long  continued  efforts,  loses  its  power,  and  is  incapidile  of 
expelling  the  foetus ;  or,  when  the  foetal  head  is  impacted 
in  the  pelvis,  and  the  natural  powers  are  inadequtte, 
recourse  must  be  had  to  instrumental  assistance.  In  usiog 
instruments  compatible  with  the  life  of  the  child,  there  are 
a  few  general  rules  to  be  attended  to : 

Let  the  bladder  and  rectum  be  evacuated,  the  first  hj 
the  catheter,  the  second  by  an  enema,  if  required. 

The  OS  uteri  must  be  dilated,  and  the  external  parti 
must  be  in  a  yielding  state. 

Introduce  the  instruments  during  the  cessation  of  paio. 

Use  the  instruments  in  such  a  way  as  to  assist  tlie 
natural  efforts ;  that  is,  during  the  contraction  of  tkc 
uterus ;  if  the  powers  of  the  uterus  are  lost,  imitate 
nature  in  allowing  short  intervals  of  repose. 

Employ  the  extracting  power  according  to  the  axLi  of 
the  various  parts. 

If  pain  is  produced  by  the  instruments,  remove  then, 
and  replace  them  with  greater  caution. 

Directions  for  applying  the  Forceps, — Place  the  patient 
at  the  edge  of  the  bed  on  her  left  side  ;  take  the  half  of 
the  forceps  in  the  left  hand,  introduce  the  blade  over  tb< 
upper  part  of  the  child's  head,  guiding  it  with  the  index- 
finger  of  the  right  hand  :  then  take  the  other  blade  in  the 
right  hand,  and  introduce  it  opposite  to  the  first,  and  lock 
them  together ;  when  this  is  done,  gentle  traction  may  be 
used  from  one  blade  towards  the  other,  keeping  in  mind 
the  different  bearings  of  the  parts  to  be  passed.  Some 
practitioners  introduce  the  lower  blade  first,  and  althoogb 
the  above  rule  is  laid  down  by  most  writers  on  midwifery. 
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I  have  myself  found  the  iDtroductioD  of  the  lower  blade 
first,  easiest  and  most  convenieat. 

Toe  application  of  the  foreepi  is  required  in  those  pro- 
tracted caaes  in  whicli  uterine  action  lias  ceased,  or  nearly 
so  ;  or  in  which  there  ia  want  of  room,  hEemorrhnge,  or 
coDTulaiona,  and  in  which  it  ia  requisite  to  expedite  deli- 
very. In  all  caaea  when  the  head  is  in  the  pelvis,  the 
forceps  should  be  applied  in  a  direction  from  the  occiput 
to  the  chin,  or  vice  versa  ;  aud  in  each  caae  it  is  necessary 
to  feel  one  of  the  ears,  aa  it  is  over  them  that  the  ioatru- 

Face  preientntioni  are  very  unfavorable  and  tedioun,  nnd 
require  particular  management.  If  the  chin  is  opposed 
to  the  pube?,  and  discovered  early,  the  position  may  be 
rectified  by  depressing  the  occiput,  and  elevating  the  face 
with  the  fingers. 

PreientatioM  of  the  forehead  and  ear  may  generally  be 
much  assisted  by  mild  application  of  the  lever,  used  so  as 
to  depress  the  occiput  and  elevate  the  chin  or  ear. 

The  long  forceps  are  requisite  in  tboie  cases  in  which 
there  is  slight  diminution  in  the  natural  size  of  the  brim 
of  the  pelvis  ;  and  in  cases  of  htemorrhage  or  convulaiona, 
when  the  child's  head  rests  on  the  brim. 

They  must  be  applied  in  such  cases  over  the  ocdput 
and  face,  and  traction  be  used  from  aide  to  side,  remem- 
bering also  the  axis  of  the  parts. 

The  operation  of  eraniotouty  is  requisite  in  those  cases 
in  which  the  pelvis  is  deformed  or  distorted,  in  case  of 
undue  ossification  of  the  bones  of  the  cranium  of  the  fstus, 
or  distension  of  the  head  by  fluid.  The  Cressrian  section 
has  been  resolved  upon  in  soioe  such  cases  ;  and,  in  many, 
premature  labour  has  been  induced  with  success. 

The  distance  between  the  pubis  and  aacrum  must  not  be 
more  than  two  inches  and  a  half. 

The  inttrumentt  are  the  perforator,  to  make  an  opening 
in  the  head,  and  the  erotehet,  wliicli  is  a  sharp-pointed 
hook,  or,  in  place  of  it,  preference  is  now  given  to  the 
craniotomy  forceps  of  Dr.  Davis  or  Mr.  Holmes. 

In  performing  this  operation,  the  uterus  must  be  fixed 
by  pressure  upon  the  abdomen  ;  the  operator  then  passes 
up  two  fingers  in  the  vagina,  to  the  head  of  the  fcetus, 
guiding  the  perforator,  which  ia  introduced  in.  cue  of  the 
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fontanels ;  the  opening  is  then  to  be  enlarged  by  a  rotitorj 
motion  of  the  instrument. 

The  craniotomy  forceps  are  then  to  be  introdace^  in 
order  to  grasp  the  bones  of  the  head  ;  and  traction  is  to 
be  used  according  to  the  axis  of  the  parts  to  be  passed. 

If  the  head  requires  openine  in  Aice  preaentationsy  the 
perforator  must  be  introduced  just  aboYe  the  nose ;  and, 
if  it  is  requisite  after  expulsion  of  the  extremitiea,  it  must 
be  passed  in  just  above  the  ear. 

Symptomt  of  death  of  the  Fastua  in  uiero. — Immobilitj 
of  the  foetus;  sensation  of  weight;  uterus  relaxed  and 
yielding  ;  complexion  sallow  or  pale  ;  loss  of  appetite ; 
uneasiness ;  diarrhoea ;  fever ;  and  diminution  in  size  of 
the  breasts  and  abdomen. 

The  Catarian  tectum,  is  conndered  necessary,  if,  at  the 
full  period  of  utero-gestation,  the  distance  from  the  sym- 
physis pubis  to  the  promontory  of  the  sacrum  be  less  than 
one  inch  and  three  quarters,  and  the  largest  diameter  of 
tbe  pelvis  is  less  than  two  inches  and  a  half. 

It  is  also  supposed  that  the  foetus  is  of  full  growth. 

Place  the  patient  on  her  back,  cut  down  on  the  linea  albs 
with  a  scalpel  about  the  length  of  four  inches,  then  divide 
the  peritoneum  with  a  blunt-poiuted  bistoury ;  cut  through 
the  uterus  to  the  same  extent  and  in  the  same  direction ; 
extract  tbe  foetus  and  placenta  through  the  opening,  and 
apply  a  bandage  gently  around  the  abdomen.  The  section 
of  the  abdomen,  named  gtutrotomy,  is  sometimes  neces- 
sary if  the  uterus  becomes  ruptured,  and  the  contents  are 
forced  into  the  abdomen,  whilst  the  os  and  cervix  uteri  are 
not  well  dilated  or  dilatable. 

It  has  been  recommended  to  bring  on  labour  prematurely, 
if  it  is  ascertained  that  it  is  impossible  for  a  child  to  be 
expelled  alive  at  the  full  time.  Tbe  operation  consists  in 
puncturing  the  membranes,  or  by  introducing  a  finger  to 
detach  the  decidua  as  far  as  po^ible  from  around  the 
cervix  uteri.  Parturition  comes  on  in  a  short  time  after- 
wards, and  is  to  be  managed  according  to  the  presentation, 
as  in  other  cases. 

The/<?e^  usually  present  in  two  positions ;  viz.,  with  the 
toes  towards  one  or  other  of  the  sacro-iliac  symphyses  ;  if 
they  present  towards  the  sacrum,  or  symphysis  pubis,  a 
turn  must  be  made  by  grasping  the  nates,  to  give  the  in- 
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dination  requiute  for  the  h^Rd  to  paM  throngh  tbe  brim. 
If  the  arniB  can  be  easily  reacbed,  tbey  >boald  be  brought 
down  before  tbe  head,  aod  the  finger  may  alto  be  passed 
up  to  depress  tlie  cbiu,  which  will  diminish  the  leugtb  of 
the  axis  of  tlie  head. 

If  one  foot  preacDts,  endeavour  to  bring  down  tbe  other, 
by  placiog  a  finger  in  tbe  groin. 

Tbe  kneei  preaenting  require  the  same  management. 

In  preference  to  performing  the  CRaarian  section  in 
cases  of  ruptured  uterus,  in  consequence  of  the  frequent 
nntATorable  termioationa,  aome  accoucheurs  recommeDd 
that  nature  be  trusted  to,  for  getting  rid  of  the  fcetns; 
which  baa  been  effected  by  a  comraunication  formed  with 
tbe  intestines,  and  tbe  passage  of  the  ftetus  piecemeal. 

PraentatioHM  of  the  breeeh  are  generally  known  by  an 
escape  of  meconium,  by  the  external  organs  of  generatiou, 
and  the  anus. 

These  presentationa  require  nanally  little  manual  assist- 
ance until  tbe  feet  are  brought  down,  and  then  they  may 
be  mansged  aa  footling  cases. 

lliere  are  other  presentations,  such  as  of  the  tipper 
extremitiea,  back,  abdomen,  nape  of  the  neek,  and  throat, 
which  require  tbe  introduction  of  the  baud  into  tbe  uterus 
to  find  tlie  feet  or  kuees,  and  bring  them  down  by  tbe 
operation  called  turning. 

Vertex  preHentBtions,  under  peculiar  circumstancea, 
require  to  be  managed  in  the  same  manner. 

Turning  is  also  requisite  in  eoneuUiont,  danfferoui 
iismorrhage,  and  torpor  of  the  ulenu.  The  operation  of 
turning  id  thus  performed;  the  patient  may  be  placed  as 
usual  on  her  left  side,  the  bladder  and  rectum  muat  be 
evacuRted,  and  tbe  os  uteri  well  dilated  ;  then,  during  an 
interval  of  pain,  introduce  one  hand  into  the  uterus,  rup- 
ture the  membranes,  Ibeu  pass  the  hand  carefully  along 
tbe  inside  of  tbe  membranes,  over  tbe  body  of  the  foetus, 
and  take  bold  of  the  feet,  which  are  generally  towards  the 
abdomen,  grasp  them,  and  bring  them  out  of  the  external 
parts.  Alter  the  position  by  giving  the  body  a  slight  turn, 
iVoni  outwards  inwards ;  disengage  the  arma,  first  tfae  one 
behind  ;  depress  The  shoulder,  and  pass  the  finger  over  the 
head  and  ciiin  ;  give  to  the  head  its  motion  of  flexion ; 
place  tbe  fiugers  of  one  band  on  the  occiput,  which  recedea. 
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and  the  fingers  of  the  other  hand  on  the  fkee,  to  lower  the 
head  ;  repeat  the  turn,  place  the  fingers  of  one  band  near 
the  mastoid  process,  those  of  the  other  on  the  aides  of  the 
chin  ;  support  the  perinseumy  and  allow  the  face  to  emerge 
first. 

If  the/umis  presents,  the  object  will  be  always  to  retam 
it  to  the  uterus,  and  to  keep  it  there  in  any  possible 
manner.  A  sponge  has  been  sometimes  naed  for  that  pur- 
pose ;  but  this,  as  well  as  the  other  means  recommended, 
is  generally  inadequate.  If  it  cannot  be  returned.  Jet  it  be 
placed  in  such  a  part  of  the  pelvis  as  to  make  it  least 
subject  to  pressure.  Turning  is  sometimes  resorted  to  in 
these  cases,  to  sare  the  life  of  the  child  at  the  earnest 
request  of  the  mother. 

Twin  CoieM.  Managetment. — In  cases  of  plurality  of 
children,  the  principal  object  is  to  prevent  hsemorrhsge, 
which  may  arise  from  atony  of  the  uterus,  produced  by 
excessive  distention.  When  it  is  ascertained,  after  the 
birth  of  the  first  child,  by  examination  per  Taginam,  and 
by  placing  the  hand  upon  the  abdomen,  that  there  is  ano- 
ther foetus  in  utero,  and  uterine  action  does  not  come  on 
after  waiting  a  short  time,  the  hand  may  be  passed  up  to 
ascertain  the  presentation,  and  to  rupture  the  membranes ; 
if  turning  be  requisite,  it  should  be  aone  immediately,  and 
then  it  is  proper  to  wait  till  contraction  comes  on.  In 
extracting  the  placentae,  they  should  be  brought  away 
together  by  coiling  the  two  cords  about  each  other. 
Subsequently,  a  bandage  should  be  carefully  applied 
round  the  abdomen,  and  great  care  taken  to  prevent  the 
occurrence  of  haemorrhage,  which  is  not  uncommon  from 
the  large  surface  of  the  uterus  connected  with  the  pla- 
centa. 

The  symptoms  of  contulnons  during  labour  are,  pain  in 
the  head,  vertigo,  and  loss  of  consciousness ;  oppression 
at  the  epigastrium,  turgidity  of  the  vessels,  especially  about 
the  head  and  neck ;  hurried  respiration,  attended  with  a 
tremulous  hissing  noise ;  rigidity  of  the  voluntary  muscles 
during  the  paroxysm. 

Convulsions  occur  more  frequently  in  first  labours,  and 
generally  depend  upon  plethora  in  an  irritable  habit,  irrita- 
tion of  the  OS  and  cervix  uteri,  and  indigestion. 

The  symptoms  attending  convulsions  are  found  to  vary. 
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iribed  by  accou- 
le  apopleeliform, 
epilepli/brm,  »nd  hystmeal.  The  first  variety  is  by  far 
the  most  common,  and  reqaires  the  treatment  below. 

Treatment. — Relieve  the  plethora  by  bloodletting  from 
the  arm,  temporal  artery,  or  jugular  vein  ;  shave  the  head, 
and  apply  cold  to  it;  give  nnnBeantB,  sueh  as  tartar 
emetic ;  apply  Binapisni*  to  the  feet  or  legs.  Relieve  the 
nteruB  as  soon  as  possible.  When  dilatation  of  the  os 
nteri  ensues,  expedite  delivery,  bat  by  the  mildest  possible 

Hamorrkage  occurs  before,  daring,  or  after  labour. 
When  it  occurs  before,  the  trentmeat  adopted  is  that  for 
abortion,  keeping  the  patient  in  the  recumbent  position, 
abstaining  Mim  beating  food  or  drinks,  and  administering 
cold  acidulated  drinks.  It  most  frequently  comes  on  ftt 
about  the  seventh  month,  and  depends  upon  the  attach- 
ment  of  the  placenta  over  or  near  to  the  os  nteri. 

Ilamorrhage  coming  on  during  labour,  is  either  acct- 
dental  or  unanoidable ;  th^  first  occasioned  by  a  slight 
detachment  of  the  placenta  at  some  part  of  the  fundus  or 
corpas  uteri,  the  second  depending  on  its  being  placed 
npon  and  aroand  the  oa  and  cervix  uteri.  In  the  first 
case,  if  the  becmorrhage  is  considerable,  labour  mnst  be 
hastened  by  rupturing  the  membraneB  and  turning ;  but, 
if  it  be  slight,  it  will  be  better  to  wait  and  assist  the 
uterine  efforts. 

In  unavoidable  hsemorrhage,  the  placenta  ib  attached 
about  the  os  nteri,  which,  being  dilated,  attaches  a  portion, 
and  thus  produces  the  discharge  of  blood. 

If  the  placenta  be  attached  rBthet  on  one  aide,  the  hand 
must  be  passed  op  by  the  space  unoccupied,  to  grasp  the 
feet  and  turn  the  child ;  hot,  if  it  is  directly  over  the  os 
uteri,  the  fingers  and  hand  might  be  passed  through  its 
anbstance,  in  order  to  accomplish  the  object  of  taming; 
Bome  recommend  that  in  all  caaes  the  hand  should  be  passed 
up  on  either  side,  and  not  through  the  substaace.  The 
rest  of  the  treatment  may  easily  be  inferred.  Dr.  Simpson 
and  some  others  recommend,  as  a  general  rule  in  placenta 
pnevin,  that  the  placenta  should  be  entirely  separated  from 
its  attachments,  and  allowed  to  escape  into  the  vagina ;  by 
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Bucb  treatment  the  hemorrhage  osoallj  eeasea  inatantor, 
bat  the  child  mast  of  necessity  be  bom  dead. 

Hsemorrhage  after  labour  resalts  generally  from  torpor 
of  the  aterus,  depending  on  a  variety  of  causes. 

The  general  treatment  consists  in  stimalating  the  uteras 
externally,  by  friction,  or  by  passing  ap  the  hand  internally, 
or  in  the  application  of  cold. 

Haemorrhage  takes  place  sometimes  internally  into  the 
ateras,  forming  large  coagala,  which  assist  in  stopping  the 
mouths  of  the  bleeding  vessels. 

The  general  treatment  of  all  haemorrhage  is  the  same. 
Bemove  the  exciting  cause,  place  the  patient  in  the  recam- 
bent  posture,  with  the  feet  rather  raised  above  the  rest  of 
the  body;  ventilate  the  room  with  cool  air;  administer 
cold,  iced,  or  acid  drinks ;  apply  ice-cold  wet  napkins  to 
the  pubes  and  abdomen,  and  enjoin  the  greatest  quietude. 
Introduce  some  cold  body  into  the  vagina,  such  as  a  piece 
of  ice,  to  hasten  the  formation  of  coagula,  plug  the  vagina, 
and  apply  a  handage  gently  round  the  abdomen. 

In  some  cases,  haemorrhage  takes  place  to  such  an  ex- 
tent as  to  leave  the  system  incompetent  to  rally  under  any 
common  modes  of  treatment.  Transfusion  has  been  re- 
commended under  such  circumstances,  affording  the  only 
hope  of  recovery. 

The  operation  consists  in  injecting  fresh-drawn  human 
blood  into  one  of  the  veins  of  the  patient,  generally  the 
cephalic  or  basilic,  to  the  extent  of  twelve  or  sixteen 
ounces.  It  must  he  done  gradually,  or  it  will  bring  on 
fatal  consequences.  (Fide  Waller's  '  Elements  of  Mid- 
wifery.') 

Infants  are  sometimes  bom  in  a  state  of  asphyxia, 
brought  on  by  the  continued  pressure,  or  by  a  quantity  of 
mucus  filling  up  the  mouth  and  fauces. 

Treatment, — Before  tying  and  diriding  the  cord,  im- 
merse the  child  in  warm  water,  and  dash  a  little  cold  water 
upon  the  face  and  chest ;  use  friction  over  the  heart ;  re- 
move any  mucus  from  the  mouth,  and  inflate  the  lungs  by 
blowing  into  the  mouth,  closing  the  nostrils,  and  pressing 
the  larynx  against  the  oesophagus  at  the  same  time ;  when 
the  child  happens  to  have  suffered  from  plethora,  some 
recommend  that  a  little  blood  should  be  allowed  to  escape 
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by  the  funis,  and  that  cold  should  be  applied  to  the  chest 
by  sprinkling  of  water,  and  to  the  face  by  blowing  cold 
air  upon  it.  The  treatment  recommended  by  Dr.  Marshall 
Hall,  in  cases  of  suspended  animation,  known  as  ''the 
ready  method,"  may  be  most  advantageously  resorted  to 
in  these  cases. 
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ELEMENTS  OF  BOTANY. 


Botany  is  a  branch  of  Nataral  History  devoted  to  i 
consideration  of  the  vegetable  kingdom,  in  reference  to  ihs 
structure,  varieties,  and  uses  of  plants. 

Ttie  most  important  benefit  derived  from  this  stadj 
consists  in  acquiring  a  knowledge  of  the  salutary  and  dek^ 
terious  properties  of  plants,  whereby  they  are  rendered 
available  for  domestic  purposes,  in  the  arts,  or  in  the  prac- 
tice of  medicine. 

Vegetables  are  organized  living  substances  deprived  of 
voluntary  motion,  having  neither  nerves,  muscles,  nor  a 
central  cavity  like  a  stomach,  and  generally  fixed  to  the 
ground,  from  which  they  derive  nourishment  and  support. 

They  are  distinguished  from  animals  by  the  above  cha- 
racters, by  their  mode  of  receiving  nourishment,  their 
chemical  composition,  and  by  the  changes  they  produce  in 
the  elements  of  the  atmosphere.  Plants  are  supported  bj 
inorganic  substances,  as  gases,  water,  salts,  &c. ;  they  con- 
tain an  excess  of  carbon,  and  exhale  oxygen  gas  in  coosi- 
derable  quantity:  animals  are  nourished  by  organized 
animal  and  vegetable  bodies;  they  contain  an  excess  of 
nitrogen,  and  exhale  an  abundance  of  carbonic  acid,  bat 
never  simple  oxygen. 

The  vegetable  kiugdom,  taken  collectively,  presents,  to 
a  superficial  observer,  an  immense  variety  of  distinct  spe- 
cies, differing  in  dimensions  and  appearance ;  some  being 
the  growth  and  production  of  one  year,  others  the  result 
and  produce  of  many  seasons,  extending  in  some  cases  to 
many  hundred  years.  To  the  largest,  most  permanent, 
and  solid  forms,  the  term  tree  is  applied ;  those  of  less 
size,  but  of  more  than  one  or  two  years'  growth,  and 
woody  in  substance,  are  called  tkrubs;  but  the  soft  tender 
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vegetables  which  live  but  for  a  short  period  are  named 
Herbs. 

Vegetables  are  entirely,  or  in  great  part,  composed  of 
membranous  cells,  which  are  closed  on  all  sides,  more  or 
less  firmly  cemented  together,  and  sorrounded  in  young 
plants  by  a  membranous  cuticle.  Plants  formed  by  cells 
exclusively  are  called  cellular  ;  those  formed  by  it  only  in 
part,  and  into  which  cylindrical  tubes  called  vessels  enter, 
are  named  vascular,  or  having  vessels. 

Notwithstanding  the  difference  of  appearance  in  the 
separate  parts  or  organs,  they  are  all  composed  of  certain 
simple  structures,  variously  interwoven  and  arranged. 
These  simple  or  elementary  tissues  are  described  by  De 
CandoUe  as  four,  viz.,  cellular  tissue,  vessels,  fibre,  and 
epidermis,  to  which  may  be  added  some  varieties  of  them 
less  frequently  developed.  By  the  union  and  peculiar  ar- 
rangement of  these,  the  massive  trunks  of  trees,  branches^ 
leaves,  and  all  other  parts  of  the  vegetable  are  formed. 

Cellular  Tinue. 

The  cellular  tissue  consists  of  a  congeries  or  collection 
of  cells,  various  in  their  shape,  adherent  to  each  other,  but 
in  some  cases  admitting  of  separation  without  laceration. 
It  is  found  in  all  plants,  and  some  indeed  are  formed  by  it 
exclusively,  as  the  Acotyledones.  It  surrounds  the  vessels 
of  vascular  parts,  abounds  in  fruit,  in  fleshy  leaves,  in  the 
medulla,  and  in  the  bark  of  the  root ;  it  is  more  plentiful 
in  herbs  than  in  trees,  in  young  plants  than  in  the  old, 
and  appears  to  constitute  plants  entirely  at  their  first  evo- 
lution. 

The  cells  of  this  tissue  are  most  frequently  found  to 
assume  four  different  shapes,  which  are  the  round,  fusiform, 
tubular  or  prismatic,  and  transversely  elongated.  The 
rounded  form  appears  to  be  the  original  one,  and  it  is 
probable  that  the  shape  of  the  others  depends  upon  the 
pressure  to  which  they  are  exposed  :  when  equally  pressed 
on  all  sides,  the  cells  are  hexagonal ;  but  they  are  elongated 
and  prismatic  when  the  pressure  is  greater  on  either  side 
of  them.  The  roundec^or  hexagonal  cells  are  found  in  the 
pith,  in  the  cellular  envelope  of  the  bark,  in  the  flesh  of 
pulpy  fruits,  in  the  parenchyma  of  the  leares,  and  in  every 
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part  of  the  Y^table  which  ii  not  ditpos^  to  eloogatka. 
The  elongated  cells  enter  into  the  composition  of  the  wooi 
and  cortical  layers  ;  they  surround  the  Tesseis  of  raaenlir 
plants,  and  alone  compose  the  ribs  of  leaTca  and  pedunclet ; 
Ihey  likewise  form  the  stems  of  the  celliilares.  The  tram- 
verse  cells  form  the  medullary  rays,  and  are  pecoHar  to 
dicotyledonous  plants;  they  are  mudi  amaller  than  the 
others. 

The  cells  are  in  some  places  filled  with  an  aqueous  jniee^ 
in  others  with  air,  or  with  opaque  coloured  snbatances ; 
thus  they  contain  fecula  in  the  fleshy  cotyledons,  in  the 
fkrinaceous  albumen  of  seeds,  and  in  the  parenchyma  si 
tubercles.  They  enclose  coloured  particles  in  the  Tarioui 
parts  of  a  plant,  and  to  this  substance  the  term  chromnk 
is  applied. 

The  cells  of  the  alburnum  and  cortical  layers  contain 
granules  of  ligneous  matter,  which  adhere  to  their  walls, 
render  them  opaque,  and  produce  the  remarkable  Tarietiet 
found  in  wood. 

There  are  spaces  between  the  cells,  called  IntereelluUr 
Canals  or  Passages,  varying  in  their  form,  but  most  fre- 
quently triangular ;  they  have  the  same  direction,  beiog 
longitudinal  or  transverse ;  they  are  often  filled  with  water 
or  air,  and  appear  to  receive  the  proper  juices. 

The  most  remarkable  property  of  the  cells  or  resicles  is 
the  power  of  uniting  themselves  together,  which  is  one  of 
the  most  important  functions  in  the  history  of  vegetation ; 
on  this  depends  the  variety  of  appearances  in  the  internal 
tissues,  and  the  union  or  combination  of  all  the  differeot 
organs. 

A  second  property  of  the  cellular  tissue  is  that  of  being 
excessively  permeable  to  moisture,  so  as  to  absorb  water 
brought  in  contact  with  it,  and  particularly  that  which  is 
conveyed  through  the  intercellular  passages. 

The  third  peculiar  property  of  this  tissue  is  that  of 
organic  contractility,  without  which  it  is  difficult  and 
nearly  impossible  to  explain  the  course  or  circulation  of 
the  fluids. 

Uses  of  the  Cells  and  InterceUufpr  Passages, — The  ceD^ 
being  closed  on  all  sides  cannot  receive  fluids,  but  by  a 
power  of  absorption  in  their  walls.  Those  which  are  of  a 
rounded  form  absorb  the  fluid  or  sap^  and  elaborate  it  in 
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their  c&vitj,  giinng  riae  to  the  production  of  fecuU,  mnci- 
lue.  Bad  colouring  reBinoua  m&tter;  hence  we  see  these 
auDBtBDccB  abounding  in  the  p&renchyica  of  lenvea  and 
fruits.  The  elongated  cells  aurroouding  the  vesaela  contain 
none  of  these  sabstancea,  but  appear  geuerallf  empty  or 
filled  with  air,  thai  partaking  of  the  nature  of  veasela. 
The  intercellular  pBgiagea  are  generall;  full  of  fluid,  and 
it  is  probable  that  they  mainly  contribute  to  its  circalatLon. 
In  respect  to  function,  they  may  be  divided  into  three 
classea: 

IiL  Tbe  pauagei  between  the  cell*  iiiTTODnding  the  TCHelt  are  id)>> 
•erneot  to  the  ueent  of  the  up  from  tb«  root. 

2d.  The  puugta  between  the  call*  of  the  medulluy  raj*  tnuumit 
tbe  Mp  IMerxll]',  from  the  centre  to  the  circumfeKDce. 

3d.  The  ptuagei  between  tbe  roanded  cell*  reeeire  the  up  ia 
greater  qosntitj',  and  the  celU  thiu  iDniDaDded  imbibe  it  for  dabo- 

These  paMagea,  when  dilated,  produce  most  of.  the  ur, 
caritiea  and  reaerroirs  of  the  proper  juioea  of  pUnte. 

The  FeueU. 

The  vessela  which  are  found  in  plants  have  obtained 
numerous  names  from  tbe  different  authors  who  have 
examined  them,  and  hftve  been  divided  in  variana  ways, 
ander  erroneous  impreeaions  aa  to  their  functions  and 
uses  i  there  still  remains  great  oncertainty  on  the  aubject. 
It  is  anpposed  by  many  that  they  are  all  modifications  of 
one  kind,  and  that  they  are  merely  different  in  appearance 
at  different  stages  of  a  plant's  growth.  It  ia  likewise 
supposed  tbat  they  are  formed  simply  by  cellular  tisane, 
aaauming  a  peculiar  vascular  form ;  should  tbey  be  con- 
vertible by  age  into  each  other,  the  spiral  roust  be  admitted 
to  be  the  primary  vessel,  as  it  is  the  one  which  i*  always 
first  seen  in  young  plants.  Tbey  admit  of  a  division  into 
five  kinds,  deduced  from  their  external  appearances ; 

Ut.  Spiral  vmelt,  or  traeifot,  are  tube*  formed  bjr  lamiiue  of 
elaatic  Liuue  twiited  into  a  cjliudrical  form,  cajiable  of  beini  unrolled  ; 
or  tbe;  majr  be  uid  to  be  aiTBnged  like  a  riband  rolled  round  a 
cjlJDder,  forming  by  in  foldi  a  continuous  tube.  Thej  are  moit 
abundant  in  younj  ihoota ;  in  tbe  old  tmnki  at  dieotjledonont  plant* 
tbe;  ar«  only  seen  aumnindiiig  tbe  tnednlla,  in  tba  sbcath  ef  which 
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they  seem  lo  form  an  ettential  put.  In  the  sterna  of 
dicotyledonous  plants  they  are  found  near  the  centre ;  they  are  Iib> 
wise  found  in  the  ribs,  on  the  corolla,  and  m  the  aezoal  orgaat.  TVv 
do  not  exist  in  the  roots  of  Tascular  plants,  nor  are  they  found  ia  «f 
portion  of  the  cellulares. 

2d.  Annular  or  Radiated  vesaeli,  with  the  aid  of  a  niicroaeope,  pe> 
tent  an  appearance  of  simple  cylindrical  tubes,  marked  withtiaasfm 
and  parallel  rays.  When  seen  in  the  tissues,  they  look  like  trseboi 
which  hate  not  been  unrolled ;  they  differ,  howerer,  in  not  beia^cs* 
pable  of  unrolling,  in  not  being  elastic,  by  their  rays  being  parafldarf 
not  like  spiral,  and  by  being  of  different  diameter  to  the  traehoi 
when  occurring  in  the  same  pUnt.  Mirbel  conaiders  them  to  be  take 
marked  with  parallel  fissures,  whilst  others  state  that  they  are  tite 
furnished  with  opaque  parallel  rays,  which,  in  their  nature,  bcsra 
analogy  to  the  punctuations  in  the  dotted  Yessela.  They  are  geauiif 
found  in  the  woody  portion  of  yascular  plants,  in  all  the  layers  of  tk 
Dicotyledons,  except  surrounding  the  medulla,  and  in  each  Ugaesa 
filament  of  the  Monocotyledones. 

3d.  Prntetmaied  or  Dotted  veneh  assume  the  appearmnee  of  c^ 
drical  tubes,  the  walls  of  which  are  studded  with  acTeral  seriei  i 
opaque  dots.  They  are  most  abundant  in  the  Dicotyledonei  ia  tk 
woody  layers,  the  root,  stem,  and  branches ;  and  are  found  ia  tk 
woody  filaments  of  the  Monocotyledones.  Kieaer  considers  theaa 
formed  by  tracheas,  or  annular  vessels,  the  spires  or  rays  of  which  se 
united  by  a  dotted  membrane.  Mirbel  considers  them  to  be  per- 
forated tubes;  and  Dutrochet  affirms  that  they  are  membranoei tsbe. 
marked  with  dots,  produced  by  prominent  vesicles.  De  CaadoUe  ii«f 
opinion  that  these  vessels  are  membranous  tubes,  marked  with  |^  ; 
dular  points. 

4th.  Beaded  veueli  are  tubes  marked  transversely,  with  spoil  Be 
the  dotted  vessels,  and  contracted  at  certain  spaces,  giving  the  sppoi* 
ance  of  a  string  of  beads.  Mirbel  considers  them  to  be  cells  piioi 
end  to  end,  with  partitions  between ;  thei^,  however,  are  not  (basd  a 
exist,  they  may  more  easily  be  supposed  to  be  modiftcatioos  of  tk 
radiated  vessels.  Kieser  regards  them  as  spires  or  rings,  coasidaiMf 
separated,  but  reunited  by  a  dotted  membrane.  These  veiseb  m 
common  in  the  root,  in  the  articulations  or  nodi,  and  in  the  osih 
mencement  of  branches  and  leaves. 

5th.  Reticular  venek  are  the  most  uncommon  of  all,  and  have  tea 
less  the  subject  of  inquiry.  Kieser  considers  that  they  are  prodaoel 
by  the  spiral  or  annular  fibres  which  form  the  tracheas  and  radiani 
vessels,  unequally  united  together,  and  leaving  between  them  oKfi 
spaces,  or  oblong  holes ;  they  are  more  common  in  the  root  thaaiatk 
stem. 

The  spiral  yesaels  are  deacribed  by  some  bottniitiv 
subaeryient  to  the  passage  of  the  sap ;  this  opinion,  bov* 
ever,  is  feebly  supported,  for  they  are  not  found  to  contiu 
any  fluid,  and  moreoTer,  in  planta  which  haTc  no  vcitebi 
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(he  np  or  jaices  ssccnd  with  aa  macli  and  perhaps  mon 
iacilitj  than  in  those  which  are  eupplied  with  them. 
They  are  now  more  generally  coneidereil  to  be  air-tabea, 
which  are  in  lome  raaaner  necessary  to  the  Titality  of  the 
plaot. 

Fibret  and  Layer*. 

If  the  stem  of  a  Tascular  plant  be  cut  through,  a  certain 
number  of  hard  compact  pomts  are  seen ;  and  if  it  be  torn 
loDgitudi Dally,  these  points  are  found  to  be  secdons  of 
longitudinal  threads,  to  which  the  name  of  fibre  is  applied. 
These  fibres  are  oot  simple  or  separmte  organs,  but  are 
composed  of  bandies  of  vessels,  intermixed  with,  and  sur- 
rounded by  cellular  tissue. 

When  many  of  these  fibres  are  distributed  circularly 
round  an  axis,  the  whole  together  obtain  the  appellatioii 
of  a  itratum,  or  layer.  The  layers  are  generally  concentric 
rings,  or  cones,  encased  one  upon  the  other. 

The  Cuticle  and  Epidermia. 

The  t«rm  epidermis  or  cuticle  ia  applied  to  the  thin 
transparent  membrane  which  covers  the  entire  surfkce  of 
plants,  except  the  stigma,  and  which  admits  of  being 
separated  from  the  other  adjacent  tissues  with  more  or  less 
facility.  Two  opinions  have  been  entertained  on  its  natniv  : 
one  party  considers  that  it  is  simple  cellular  substance, 
hardened  by  exposure  to  the  light  and  air,  and  sltered  by 
the  passage  of  fiuids,  and  by  evaporation.  The  other 
party  considers  that  it  is  a  peculiar  distinct  membrane, 
which   enlarges    with    the    vegetable,    like  the    skin  of 

The  cuticle  of  leaves  appears  lo  be  formed  bv  a  layer  of 
cells,  generally  differing  in  their  form  from  tnoae  of  the 
common  parenchyma,  and  which  may,  in  this  point  of  view, 
be  considered  a  separate  membrane,  distinct  from  the 
subjacent  tissues.  It  is  of  the  same  nature  in  the  petioles, 
young  branches,  calices,  corollas,  and  fruit;  and  in  all 
parts  at  their  first  formation. 

When  a  plant  is  first  formed  and  exposed  to  the  air,  its 
cuticle  generally  presents  all  the  stomatn  and  hairs  it  ia 
intended  to  be  supplied  with;   hence  they  are  thickly 
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AmDged,  and  are  separated  from  eaeh  other  in  propoitMi 
AS  the  surfiu^  enlarges ;  and  this  is  the  reason  why  Icsfo^ 
when  expanded,  haTe  apparently  fewer  hairs  upon  thn 
than  in  the  young  state.  This,  howerer,  in  some  caM% 
depends  npon  the  puhescence  failing  off  naturally. 

When  the  young  branches  haTe  attained  their  Dstuil 
dimensions,  they  cease  to  be  elongated,  but  b^;in  to  be 
tiiickenedy  and  at  this  period  the  cuticle  assumes  a  partieabr 
appearance.  It  first  becomes  opac^ ae,  then  dries  up  lai 
exfoliates ;  or  is  separated  by  crackmg,  caused  either  h^ 
evaporation  and  the  action  of  the  air,  or  by  the  distesnos 
produced  by  increase  in  the  diameter  of  the  trunk.  Aboit 
the  second  or  third  year  its  tissue  is  thickened  ;  it  doa 
not  present  a  decidedly  areolar  appearance.  To  the  into^ 
nal  covering,  when  in  this  state,  the  term  epidermis  najk 
strictly  limited. 

The  epidermis  differs  from  real  cuticle  in  having  M 
stomata,'  or  hairs,  such  as  are  abundantly  found  b  At 
surface  of  leaves.  It  serves  as  a  protection  to  the  cdisk 
covering  of  trunks  in  various  ways.  1st.  It  diminiiki 
evaporation.  2d.  It  prevents  putrefaction,  which  night 
be  produced  by  external  moisture.  3d.  It  protceti  tk 
cortex  from  the  effects  of  frost,  by  means  of  its  kja 
retaining  a  quantity  of  air  between  them,  and  thus  eioiig 
an  impediment  to  the  rapid  escape  of  caloric. 

Stomata, 

Stomata  are  orifices  very  visible  by  the  aid  of  a  mim> 
scope,  on  the  cuticle  of  the  greater  portion  of  the  herbaeeos 
surfaces  of  plants.  Their  form  is  oval,  sometimes  rosii 
and  occasionally  elongated ;  their  border  has  an  appeanncf 
of  an  oval  sphincter,  capable  of  opening  and  closing  itsdt 
and  continuous  with  surrounding  cellular  structure  of  tk 
cuticle.  Some  consider  them  to  be  terminations  of  tesidi; 
others  think  they  communicate  with  cells ;  but  the  looit 
plausible  opinion  is,  that  they  open  into  the  interceUohr  I 
passages. 

Stomata  exist  in  all  the  foliaceons  surfaces  of  fsscnlfr 
vegetables,  viz.,  the  leates,  stipules,  calices,  and  pericsrps, 
which  are  not  fleshy.  The  parts  in  which  they  are  no: 
found  are  the  roots,  old  stems,  petioles   which  are  out 


foliaceoiu,  most  pelaU,  fleshy  fruita,  all  the  BOed*  of  *m- 
cular  plaots,  and  all  the  organs  of  the  cdluUr  planta. 
They  ^re  not  fouud  with  aay  regalarity  as  to  number  or 
•iluatiou ;  for  ia  some  learea  they  are  seen  on  the  upper 
■orface,  in  others  on  the  lover,  and  in  some  plant*  on  both. 
Parts,  bowever,  vhich  possess  most  of  the  charactera  of  the 
parenchyma  of  leaves  are  supplied  with  them  in  greatest 
quantity. 

Stomata  are  liketrise  wanting  in  vascular  plants  whiclt 
grow  under  water,  in  the  lea^r  portion  of  bulbous  plants 
vhich  ia  inclosed  in  the  bulb,  and  in  vascular  parasitical 
planta  which  are  not  of  a  green  colour. 

Their  uses  appear  to  be,  to  carry  off  aquMus  fluid  bj  a 
peculiar  mode  of  transpiration,  to  assist  in  abaorption 
nnder  certain  circnmstancea,  and  poeaibly  to  absorb  air 
during  the  night. 

Sponifiohi. 

Spottffiota,  Spoo^oles,  are  very  small  spongy  bodiea  of 
cellular  structure,  possessing  sn  amazing  power  of  absorp- 
tion.  De  CandoUe  haa  described  three  kind*  of  them, 
which  are  the  following  ; 

Saiieai  ^KKgialf,  sceordinB  to  loma  radieti  porta,  ara  fooad  at 
tbe  extremitia  of  the  little  fibre*  ot  the  toot*. 

PaliUcry  Spor^iolti  tn'M  in  thsitigms,  andm  ths  mean*  bj  whid) 
the  femile  orgao  ibioTbi  tli*  fecamUtmg  fluid. 

Smiiiial  ^onfiaki  hrt  found  do  the  inr&oe  of  tha  laedi,  sod  sn  of 
me  ia  couvcyiug  the  moiiture  which  csoiea  them  to  germinite. 

The  peculiar  diirioguiahing  charactera  of  these  bodies 
are  the  following:  theyposieaa  greater  power  of  absorption 
than  the  rest  of  the  cellular  tissue ;  absorption  takes  place 
in  them  without  any  evident  corresponding  oi^aniiatioD  ; 
and  they  absorb  colouring  matters  which  will  not  enter  the 
atomata,  although  the  openings  of  the  latter  are  couaiderably 
larger. 

Little  tubercular  bodies  are  found  on  the  sur&ce  of  the 
cuscutE,  called  faaustoriffi  or  suckers,  which  are  of  uae  in 
absorbing  fluids  from  the  plants  upon  wliich  they  grow. 
The  miuute  ttracture  of  them  is  unknown. 

Lenliceli. 
Len^cellie,  leuticelt,  or  lenticular  glands  of  some  authora, 
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are  the  little  roand  or  oTal  spots  whicb  are  observed  oi 
the  bark  of  the  branches  of  trees.  They  are  ▼axiom  ii 
their  form,  size,  and  elefation,  and  are  found  on  the  huA. 
of  most  dicotyledonous  plants.  When  roots  are  given  of 
from  branches,  they  emerge  from  these  places ;  hence  they 
are  considered  to  be  root-buds.  They  neither  abaorb  i&aidi, 
nor  assist  in  efaporation. 

Olands. 

A  gland,  according  to  the  present  acceptation  of  the 
term  when  applied  to  botany,  is  understood  to  be  a  secretiBg 
organ,  the  use  of  which  is  to  extract,  from  the  comnos 
nutritious  fluid  of  the  plant,  a  juice  of  a  peculiar  nature. 
•The  term,  howeter,  is  adopted  too  extensiyely  by  soae 
authors,  and  applied  to  parts  totally  dissimilar  in  their 
properties  and  uses.  There  are  seferal  kinds  of  glandi, 
but  the  following  are  most  eyident  and  most  necessary  to 
be  enumerated : 

1.  Olanduia  CVccolsret,  or  pitcher-shaped  glands,  are  fleshy,  of  t 
tubercular  form,  concsTe,  and  emit  a  Tiscid  liquid.  They  appear  to  be 
real  excretory  gUndi. 

2.  QkmdMUt  Neetariferm;  nectarifierons  glands  are  organs  nq 
▼arious  in  their  shape,  and  commonly  known  as  nectaries.  Thty 
secrete  a  liquid  possessing  the  ilaTonr  of  honey. 

3.  Glands  found  at  the  base  of  hairs,  as  in  the  nettle. 

4.  Glands  situate  at  the  apex  of  hairs. 

Mirbel  has  taken  a  somewhat  similar  view  of  them,  and 
from  consideration  as  to  their  structure,  has  arranged 
them  in  two  diyisions,  the  cellular  and  vascular. 

The  cellular  glands  are  composed  of  very  fine  cellular 
tissue,  and  have  no  communication  with  the  vessels.  They 
produce  a  peculiar  fluid,  whence  they  may  be  presumed  to 
be  excretory  ducts. 

The  vascular  glands  are  likewise  formed  by  very  fine 
cellular  tissue,  and  are  also  crossed  by  vessels  in  different 
directions.  They  do  not  throw  off  any  particular  fluid ; 
hence  it  is  imagined  that  they  prepare  juices  which  are 
subservient  to  the  uses  of  the  plant. 

The  Hairs,  or  Pubescence. 
Pili,  villi,  or  hairs,  are  the  soft  little  thread-like  produc- 
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tiona  found  od  the  rarface  of  plants,  and  wluch  m&k« 
tfaem  rough  and  of  a  downy  or  velvety  appearance.  Tbey 
>re  elongated  glands,  and  difiier  from  glnadB  only  in  thnr 
form  ;  they  vary  in  shape,  uses,  origin,  uid  itnicture, 
De  CandoUe  makes  five  varieties  of  them,  vir.,  glnndular, 
lymphatic,  such  m  tre  attached  to  the  corolla,  scaly,  and 
nulical. 

Glattdular  hairi  ire  of  two  kind* ;  glsndutiferi,  or  inch  u  hive  a 
gllnd  «l  their  citrcmitf ;  kod  eicretorii,  which  arc  tabet  or  cantiDiia* 
tiont  o(  lotne  excretory  gliod,  >iich  u  ire  foand  on  the  Stin^ng-neCtle. 

In  all  glindi  which  are  supplied  with  eicretor;  hwra,  the  liquid 
Hcreled  ii  of  ■  cauitjc  irritating  nature ;  and  this  liqnid,  which  never 
eaopn  nUunliy,  is  only  directed  to  the  aperture  at  which  it  escapes 
when  preuure  ii  applird  to  the  part  containing  it.  This  dereniiva 
organizalian  bean  a  ilrong  resemblance  to  the  itmctaii  of  the  fngi 

Lyittphatic  hairt,  or  inch  aa  are  not  united  with  gland*. — Theae  are 
very  common,  and  form  the  common  pabcscence  of  planta.  They 
vary  in  their  direction,  being  verticai  or  perpendicular,  beni  forward* 
or  backwards;  and,  in  their  ihape,  being  cylindrical  and  conical. 
Lymphatic  hairs  are  not  found  on  roota,  or  parts  eiclnded  from  the  air ; 
thej  are  lometiniea  found  on  young  branches  and  stemi,  but  are  most 
common  an  the  aurface*  of  learea,  tlipnlea,  and  caiicesi  and  particiu 
Uriy  on  their  under  lorfacei.  They  are  likewise  found  on  peduncles, 
petioles,  and  the  outside  of  pericarps.  They  are  most  abundant  ia 
plants  which  grow  in  hot  places,  and  which  are  dry  and  exposed  to  the 
lun.  They  are  considered  hy  some  to  facilitate  evaporaUoD ;  bnt  they 
would  nther  appear  to  preserve  the  plant  from  loo  rapid  evaporation. 
They  are  likewise  a  protection  against  cold,  eitenul  moisture,  and  tbs 
attacks  of  insects. 

PiU  CoToUmi,  at  hairs  of  the  corolla,  are  found  on  the  petals,  eslyx, 
atamens,  and  styles;  on  the  corolla  of  the  Cncurbitacec ;  on  tha 
Menyanthes,  &c  They  admit  of  the  same  varieties  in  form  a*  the 
lymphatic  hairs.     Their  origin  and  niea  are  still  nnknown. 

FiU  Sjuamoti.,  scaly  hairt.  are  of  a  dry  or  scaly  nature,  and  appear 
Uke  dead  aubstance,  poueiiing  no  power  of  abaorption.  They  are 
found  on  the  petioles  of  Ferns,  the  compound  aigrettes  of  the  Dip> 
taces,  the  appendages  to  the  glumes  of  Grasses.  Jcc.  TItey  form  what 
is  commonly  known  as  the  pappus,  which  is  of  use  to  convey  seeds  to 

PiU  Radieakt,  hairs,  are  sometimes  fonnd  npon  tha  roots,  hot 
never  in  plants  which  grow  in  tbe  water.  They  are  supposed  to 
absorb  air,  and  resemble  true  bain  in  their  form  and  structure. 

TKe  JrtiaUatioiu  a»d  DehueeiKet. 

The  term  arUculation,  in  plants,  ii  applied  to  tbe  pointa 
31  § 
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where,  at  a  certain  period  of  vegetable  growth,  aolndonsof 
continaity  take  place ;  thoa  all  parta  which  fall  off  natmally 
are  supplied  with  articolationa ;  whercfta  those  which  are 
not,  perish  at  a  certain  time,  are  dried  op,  and  fidl  to 
jHeces,  but  are  nef  er  detached  in  one  entire  portion. 

When  an  articulation  ia  diaaected  in  the  yoong  and  tntk 
plant,  we  see  in  it  vessels  and  cells,  regular  and  continooas 
with  those  adjacent,  but  there  is  observed  a  prominence  or 
nodosity  indicating  the  point  of  the  articulation.  After  a 
certain  time  the  uodi  increase,  and  a  layer  of  cells  and 
vessels  arraneed  on  the  same  level  is  dried  up  and  ob- 
literated, and  separated  from  the  adjoining  onea.  The 
fibres  alone,  at  that  time,  keep  up  a  communication  ;  theses 
not  being  bound  and  cemented  together,  by  the  8Q^ 
rounding  cellular  tissue,  are  easily  torn  with  the  slightest 
force.  The  part  exposed  by  the  fidling  off  of  the  dctd 
organ,  pre? iously  attached  by  an  articnlationy  ia  called  a 
eicatrix. 

The  term  dehiscence  is  used  in  the  same  sense  as  ar^ 
ticulation,  but  applied  to  hollow  organs,  in  which  separation 
takes  place  longitudinally.  Thus  most  dried  fruita,  when 
ripe,  open  longitudinally  or  transversely,  by  one  or  more 
regular  separations.  The  places  where  they  take  place  are 
generally  indicated  by  rather  prominent  linear  eminences, 
to  which  the  term  suture  has  been  affixed.  In  other  cases 
there  is  no  line  or  indication  of  the  part  to  be  ruptured, 
but  this  take  place  in  the  organ  where  there  is  the 
least  resistance.  This  phenomenon  is  called  dehiscence 
by  rupture. 

Dtviiitm  of  Vegetables. 

Vegetables  admit  of  a  diviaion  into  dasaea,  simply  from 
a  consideration  of  the  elementary  organs. 

In  this  point  of  view  they  may  be  divided  into  cellular 
and  vascular ;  the  former  solely  composed  of  rounded  or 
elongated  cellular  tissue;  and  the  latter  conaiating  of 
cellular  tiasue  and  vesaela. 

Celluiares,  cellular  planta,  are  constantly  without  ato 
mata ;  they  present  an  uniform  homogeneous  mass,  and 
their  organa  of  nutrition  and  reproduction  are  slightly 
developed.  They  have  besides  but  a  weak  tendency  to  a 
perpendicular  elevation. 
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Fateularet,  Taacular  plants,  ftre  geueralljfuniiihedvitb 
■tomaUi  their  orgaos  of  nutrition  knd  reproduction  are 
veil  developed,  and  they  bare  a  constant  tendency  to  the 
vertical  direction. 

The  CelluUtret  are  deaigiiated  also  hy  the  term*  Atoiy- 
ledonei,  Agamue,  and  Inembryonala ,-  and  they  form  part 
of  the  class  Cryptogamia  of  LiuneeuB.  The  Vateularet  ar« 
■jnonymous  with  the  Phaneragamix,  Phtenogamia,  and 
Embryonatie. 

Two  grand  classes  may  be  formed  by  a  diTiaion  of  the 
vasculares  into,  1,  Monoeolyltdonet  at  Enilorhua  :  and,  2, 
Dieotyledonet  or  Exkorrki^a.  In  the  first,  all  the  TesBels 
and  elongated  cells  are  placed  longitudinally,  and  the  new 
fibres  are  developed  or  deposited  on  the  inside  of  the  older 
or  first-formed  layers.  In  the  second,  the  vessels  and 
bundles  of  elongated  cells  are  situated  either  longitudinally 
or  transversely,  and  the  woody  fibres  are  formed  on  the 
outside  of  the  primary  layers  or  deposits. 

The  combination  or  union  of  the  elementary  tissues, 
variously  interwoven  and  blended  together,  gives  rise  to 
the  formation  of  the  difi'erent  distinct  organs  ofa  vegetable. 
The  most  important  of  these  organs  are  considered  as 
fun  da  mental,  and  are  the  stem,  root,  and  leaves,  which  are 
alone  necessary  for  the  common  support  of  a  plant.  These 
fundamental  organs,  by  being  modified  in  various  ways, 
form  the  other  organs,  of  which  there  are  two  kinds,  viz., 
reproduelive,  or  such  as  are  subservient  to  the  reproduction 
of  a  plant  j  and  aeeeamry,  or  such  as  give  snpport  to  the 
entire  plant,  or  to  separate  portions  of  it. 

7UN0AMSNTAI.  ORQANS, 
OB  ORQiLNS   MECSSSABV  fOR  NOTBITION. 

Theae  parts  of  the  vegetable  may  be  considered  as 
general  or  common  to  all  spedes,  although,  in  some  in- 
Btsnces,  they  appear  imperfect  and  indistinct.  In  vascular 
plants  they  consist  of  Uie  tttmt,  not,  and  leaeet;  bat  in 
the  Cellutares  they  are  more  or  leas  blended  together. 

TkeSttm. 

The  stem  is  that  portion  of  the  pUnt  which  extends 
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from  tbe  root  to  the  leaves,  and  hat  alvajra  a  teDdeney  to  a 
Tertical  direction.  It  is  found  in  all  Tascular  Tegetabk% 
but  is  aometimeB  so  short  that  botanists  hare  considered  it 
to  be  wanting,  and,  in  such  cases,  have  named  planti 
Acaulet  or  atemlesM.  In  these,  the  leaves  and  flowers  seem 
to  emerge  from  the  root,  and  are  called  radical,  became 
their  bates  entirely  conceal  the  stem,  from  which  tbej  sre 
gif en  off.  Many  plants  of  this  kind,  under  faTorable  cir- 
cumstances, produce  stems  of  a  very  decided  character. 

The  globular  body  of  the  Cyclamens,  commonly  called 
a  tuberose  root,  is  a  real  stem,  for  it  givea  off  roots  firoa 
its  under  surface,  and  leaves  with  flowers  from  its  upper 
one.  This  opinion  is  confirmed  by  its  mode  of  germina- 
tion, and  by  its  acquiring  a  green  tinge  when  exposed  to 
the  light. 

In  bulbous  plants,  the  part  which  may  be  conaidered  ai 
a  stem  consists  of  that  flat  rounded  portion  at  the  base  of 
the  bulb  which,  on  one  surface,  supports  the  leaves,  on 
the  other  the  roots. 

Many  short  and  stunted  stems  are  subterraneous,  and 
acquire  a  great  resemblance  to  roots,  for  which  reason 
they  claim  the  name  of  Rhuama,  a  word  which  implies  a 
resemblance  to  a  root.  Such  are  found  in  the  European 
Ferns,  in  the  Arums,  &c. 

The  ramifications  or  divisions  of  a  stem  are  called  rasa, 
or  branches,  to  which,  taken  collectively,  the  term  eysis, 
or  head,  is  applied.  Each  branch  may  be  considered  as  a 
separate  entire  individual,  grafted  on  the  trunk  from  which 
it  derives  its  existence.      / 

The  stem  at  all  periods  bears  the  leaves,  which  will,  at 
an  after  period,  show  themselves ;  and  there  are  no  stems 
without  leaves,  excepting  in  plants  which  bear  none  on  any 
portion  of  their  surface,  as  in  the  Orobanches,  &c.  The 
stalk  of  the  Hyacinth  is  not  a  stem,  but  a  peduncle  rising 
from  a  stem,  which  is  nearly  imperceptible. 

Hard  knotted  parts  are  found  on  some  stems,  from  space 
to  space,  as  in  the  Grasses,  and  are  called  nodi ;  to  the 
spaces  between  them  the  term  intemodial  is  given.  From 
these  places,  in  plants  possessing  them,  the  leaves  generally 
emerge.  They  are  formed  either  by  a  plexus  of  vessels  and 
fibres,  or  by  a  deposit  of  stony  concretions. 

These  nodi  may  by  some  be  readily  mistaken  for  articn- 
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IfttiooB,  from  which  they  are  readily  distiugaithed.  The 
former  are  harder  sod  more  resiatiag  thsn  the  rest  of  the 
tissue,  whereas  the  latter  are  softer,  leoa  resisting,  and 
more  easily  brolcen. 

The  duration  of  stems  has  giveo  rise  to  a  diTision  of 
Tegetablea  into  annua),  hiennial,  nod  perennial :  annual 
plants  and  their  ateros  are  herbsceoua ;  biennial  plants  die 
away  after  the  second  year;  but  perennial  vegetables  live 
for  a  coniiderable  number  of  years. 

Other  botanists,  who  have  not  diitingnished  stems  from 
a  knowledge  of  their  anatomy  and  functiona,  have  included 
amongst  them  parte  to  which  the  term  ia  not  at  preaent 
restricted. 

They  arrange  them  nnder  five  beads : 

lit.  Thtnnt,  a  Trunk,  or  iroodf  tlem  of  trees,  betongiag  to  the 
Dicotyledon e>,  graving  gmslicr  it  the  top,  and  diTiding  into  branchu. 

2(1.  Sliptt,  a  Stipe,  the  fibrous  item  of  monocotrledouoiu  pisnti,  of 
equal  diamctRt,  or  in  lome  cuei  rslher  Isrger  St  it)  lammit,  leldoni 
bearing  bnuicbet,  and  general]}  terminated  by  a  large  expaoaion  of 

3d.  Culmut,  »  Culm,  or  Straw,  tbe  knotted  item  of  Graaiea.  It  ii 
generally  hollow,  and   bean  leaves,  which  form  abesthi  roaud  the 

1th.  Seaput,  a  Scape,  or  Stalk,  a  kind  of  radical  peduncle,  ipringing 
directly  from  the  root*,  bearing  the  flgwen,  but  not  the  lesvea,  ttraight 
sod  herbaceooa,  ai  in  the  Colchicum  autumuale. 

5th.  Frxmt,  s  Frond,  ia  by  tome  conlidered  as  a  ttem,  bat  require* 
S  tepante  eoniideratioa.  The  lesves  and  fruetiflcation  are  found  on 
the  aame  part.  The  term  ia  now  moit  frequently  applied  to  the  ex- 
psnaion  of  those  vegetable*,  the  leaf  and  atem  of  which  are  blended 
and  indistinct,  aa  iu  the  Lichena,  Pern*,  Ac. 

The  Stem  of  Exogenout  or  Dieotytedonou*  Plantt. 

The  structure  of  the  stem  of  this  dirision  of  vegetablea 
ia  the  most  compUcated,  but  at  the  aame  time  ita  layers 
are  very  distinct,  so  as  to  admit  of  eaay  illustration  and 
description.  The  order  in  which  the  layers  are  arranged, 
proceeding  from  the  cuticle  to  the  centre,  is  as  follows : 
Cuticle,  Epidermis,  Cortex,  Liber,  Alburnum,  Duramen  (or 
Hardwood).  Medullary  Sheath,  and  Mednlla  (or  Pith). 

Tbe  Cuticle  covers  all  parts  which  are  woody,  extending 
over  the  trunk,  branches,  and  roots.  It  is  transparent, 
and  fitUa  oft  in  time,  iu  the  form  of  acalei,  or  in  hexagon^ 
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masses;  it  is  sometimes  covered  with  a  glutinous  tab- 
stance,  which  assists  in  preserving  the  tree.  Strikisg 
varieties  of  it  are  found  on  the  following  plants :  in  tbe 
currant  and  elder  tree  it  is  smooth,  and  scales  off  in  Urp 
flakes ;  it  is  woolly  on  the  peach,  and  on  the  leaves  of  the 
willow ;  and  hairy  on  nettles.  It  is  covered  with  a  resinoai 
exudation  on  the  plum ;  is  sometimes  covered  with  a  fvn- 
gus,  forming  cork :  and  contains  flint  in  some  instances, 
as  in  the  Equisetum  hyemale. 

The  Herbaceous  Envelope,  or  cellular  substance,  cslled 
by  some  Epidermis,  analogous  to  the  rete  mucosum  of  the 
human  body,  b  found  external  to  the  cortical  layers ;  iti 
cells  are  generally  rounded  and  regular,  and  filled  with  s 
greenish  resinous  matter,  which  in  the  leaves  fills  up  tbe 
spaces  between  the  ribs,  and  is  then  called  Parenchyma, 
This  membrane  is  of  use  in  separating  transpiratory  fluid, 
and  in  it  the  decomposition  of  carbonic  acid  takes  plsee. 
Trees  which  part  with  this  covering  lose  it  at  a  certtin 
regular  period. 

The  Cortex,  or  cortical  substance,  consists  of  the  laycn 
situated  underneath  the  cellular  envelope,  and  is  composed 
of  a  network  of  elongated  cells,  which  are  formed  by  tbe 
outer  layers  of  the  liber.  Its  organization  is  analogous  to 
that  of  the  woody  portion,  but  its  layers  are  formed  in  so 
inverse  direction.  They  are  fibrous  internally,  and  cellolir 
externally,  and  are  traversed  by  the  medullary  rays. 

During  the  first  year  of  growth  a  stem  has  one  ligneoai 
and  one  cortical  layer ;  in  every  successive  year  a  new  layer 
of  each  is  formed  on  the  outside  of  the  woody  part,  but  oa 
the  inside  of  tbe  cortex.  The  layers  of  the  latter,  in  course 
of  time,  are  dried  up  and  crack,  and  fall  off  in  detached 
pieces,  seldom  presenting  a  series  of  accumulated  layos 
representing  so  many  productions  of  separate  years. 

The  peculiar  virtues  of  most  barks  reside  in  the  cortex. 

The  Liber,  which  may  be  considered  as  a  new  or  young 
layer  of  cortex,  consists  of  a  vascular  network  and  don- 
gated  cellular  tissue.  Its  layers  in  some  trees  may  be 
separated  by  maceration,  so  as  to  resemble  the  leaves  oft 
book,  and  hence  its  name  is  derived.  This  portion  of  tbe 
vegetable  is  one  of  tbe  most  important,  for  on  it  many  of 
the  phenomena  of  vegetation  depend.  During  the  seasoo 
of  vegetation,  if  the  cortex  be  cut  through,  a  thick  liquid 
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■■Ban  from  the  inciMDn,  nnd  hardens,  becoming  green, 
and  Tonning  a  layer  of  new  bark.  The  liquid  supplied  by 
the  liber  is  called  cambium.  If  the  circulation  be  stopped 
in  the  stem  by  a  ligature,  tumps  raise  themseWes,  and  a 
bud  is  formed  in  any  part  where  the  fluid  can  most  easily 
find  an  exit,  thus  shoving  that  ezogenoaa  stems  increase 
in  diameter  by  means  of  the  sap  flowing  downwards. 

Tlie  Jtbumum  and  Duramen  form  tbat  firm  bard  portion 
of  the  stem  known  as  the  wood.  The  duramen,  which  is 
the  deepest-seated  central  portion,  is  generally  of  a  deeper 
colour  than  the  alburnum,  and  ia  harder  in  its  texture ;  its 
intercellular  paasagea  are  in  a  great  degree  obliterated. 
They  are  both  composed  of  radiated  and  dotted  Teasels,  and 
elongated  cellular  tissue,  and  their  consistence  ja  produced 
by   a   deposit   of  hard  woody   particle*  in   the  ceUular 

The  duramen  and  alhnmam  are  the  principtd  and  neariy 
the  sole  support  of  the  tree  ;  they  aerre  also  aa  a  medium 
for  the  fluids  to  pass  up  from  the  roots  through  the  inter- 
cellular pasBHges  existing  in  them. 

The  Medullary  Sheath  is  the  woody  layer  immediately 
aurronodjng  the  mednlla  or  pith.  It  seema  to  consist  of  a 
cylindrical  or  angnlar  tube,  extending  tfova  the  top  to  the 
bottom  of  the  tree,  but,  like  the  pith,  branching  into  aa 
many  ^rta  aa  there  are  ramifications.  Spiral  Teasels  ar* 
found  in  it,  at  nearly  all  periods  of  ita  existence 

The  Medulla  or  Pith  is  a  dry,  light  substance,  composed 
of  cellular  tissue,  the  cells  of  which  are  more  regular, 
larger,  and  more  dilated,  and  of  a  moA  spongy  nature 
than  in  any  other  part  of  a  plant.  They  have  external 
communications  by  means  of  the  medullary  rays,  which 
are  composed  of  cellular  tissue  elongated  in  a  horiaontal 
direction.  The  pith  is  rery  large  in  young  plants,  but  in 
old  ones  aeems  to  disappear  altogether.     The  uses  of  the 

£ith  are  not  agreed  upon,  bat  De  Candolle  conceives  that  it 
\  a  ivservoir  of  nonriahment  for  buds  until  they  expand 
into  leaves,  and  derive  their  anpport  (nn  other  aourcea. 

The  Stem  of  Eudogewut  Plants. 

These  atems  are  never  composed  of  two  distinct  anb- 
■tsncea,  like  cortical  and  ligneooa,  but  present  a  more 
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uniform  homogeneous  mats ;  they  hmve  no  real  medollirf 
canal,  nor  distinct  medullary  rays ;  their  oldest  fibres  an 
found  on  the  circumference  or  outside,  but  the  newot 
internally  or  in  the  centre,  and  for  this  reason  they  are 
termed  endogenous,  or  formed  in  the  centre.  The  stnie- 
ture  of  these  stems  is  more  simple  than  that  of  the 
exogenous,  but,  at  the  aame  time,  more  varied  in  form  and 
appearance. 

The  stems  of  Palms,  which,  from  their  general  appear- 
ance, ba?e  been  more  studied  than  most  other  endogeooos 
stems,  are  composed  of  fibres  connected  by  cellular  tissue; 
those  in  the  circumference  being  firmer,  more  doeelj 
arranged,  and  older ;  those  in  the  centre  are  softer  and 
more  distinct,  and  present  rather  an  herlnuseous  appear- 
ance. Each  fibre  consists  of  a  bundle  of  spiral  Tesseh, 
radiated  and  dotted  vessels,  blended  with  elongated  cellulsr 
tissue,  and  surrounded  by  rounded  cellular  substance. 

Tbe  Culmus,  Straw,  or  Stem  of  the  Oramina,  difiers  from 
other  endogenous  stems  in  this  respect,  viz.,  that  at  the 
origin  or  base  of  each  leaf  a  nodus  or  knot  is  found. 
Between  the  nodi  or  knots  no  leaves,  branches,  or  roots 
are  e? er  given  out ;  but  on  the  other  hand,  in  the  knotty 
part,  the  centre,  which  is  occupied  by  cellular  tissue,  hst 
tbe  fibres  crossing  in  an  horizontal  direction  ;  they  produce 
stem-clasping  leaves,  in  the  axilla  of  which  a  bud  is  pro- 
duced. This,  however,  is  only  developed  under  unnsusl 
and  very  favorable  circumstances.  -  From  these  nodi  like- 
wise adventitious  roots  are  thrown  off,  when  the  stems  are 
near  the  ground  or  subterraneous. 

The  Root. 

The  root  is  that  portion  of  the  vegetable  which  fixes  it 
to  the  earth,  and  is  the  principal  organ  of  nutrition. 
Roots  generally  grow  downwards  in  an  opposite  direction 
to  the  stem,  and  seek  darkness  and  moisture.  They  vsry 
in  their  periods  of  growth,  being  annual,  biennial,  and 
perennial.  It  is  remarkable  in  roots  that,  unlike  all  other 
parts  of  a  plant,  they  never  become  green  when  exposed 
to  the  action  of  light  and  air.  Some  roots  float  on  the 
water  without  ever  touching  the  bottom;  others  attach 
themselves  to  the  surface  of  trees  and  rocks,  from  which 
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they  kbaorb  the  moiature;  and  there  are  othen  which 
penetrate  into  the  subitance  of  the  bark  o(  treea,  and  are 
nouriBbed  bv  their  eap  :  plants  with  such  rooia  ere  called 
panuitea.  Many  parte  of  a  plant  are  capable  of  producing 
roota.  If  a  branch  of  aome  treea  be  cut  off  and  placed  in 
the  KTonnd,  in  a  abort  time  ita  lower  extremity  will  be 
atudded  with  little  fibrea.  Roota  are  aometime*  fonnd  at 
the  extreniitiei  of  leavea,  and  over  the  whole  extent  of 
•ome  climbing  planta,  at  the  nodi  of  the  Oraaaea,  and  in 
the  axillR  of  man;  aquatic  planta.  Thua  we  can  account 
for  the  benefit  derived  from  rolling  the  young  graaa,  which, 
being  brought  in  cloier  contact  with  tbe  graaod,  tbrowa 
out  fresh  roots  from  its  nodosities,  and  in  this  way  forms 
a  new  set  of  plaots. 

Roota  are  distinguUbed  from  at«ma  by  many  marked 
characters ;  there  ia  a  total  absence  of  apiral  vesaeU  and 
atomata.  The  internal  atmctnre  of  the  roota  of  eodogenoua 
plants  differa  but  little  from  that  of  their  atema,  for  they 
are  made  up  of  dotted  and  radiated  vesaeli,  intermixed 
with  cellular  tiaaue.  The  difference  between  the  two,  in 
exogenoua  planta,  ia  much  greater  :  in  the  raota  there  is 
no  medullary  canal  or  pith  ;  the  ligneous  or  woody  part  ia 
thinner  in  proportion,  but  the  cellulBr  envelope  and  cortex 
are  much  more  developed.  Branchea  are  produced  from 
bods,  which  are  productiona  continuona  with  the  entire 
bark ;  whereas  roota  ahoot  out  without  buds,  and  when 
they  are  given  off  from  stems  they  spring  from  thelenticela, 
which  never  give  origin  to  branchea.  Tbe  branchea  are 
generally  given  out  in  a  regular  order,  and  analogoua  to 
that  of  leaves,  but  the  roots  are  generally  not  given  out 
with  any  determinate  precision.  There  are  articulations  In 
the  branchea,  but  none  in  the  roota ;  and  when  nodi  are 
found  on  them  they  are  very  different  from  the  Dodoaitiea 
of  atema  and  brancnes. 

Tbe  root  is  commonly  described  as  conaisting  of  tbree 
parte,  viz.,  the  Caudex,  body,  or  middle  portion  ;  Cotlum. 
tlie  neck,  or  the  part  which  unites  it  with  the  stem  ;  and 
Radieulx,  or  rootlela,  which  are  the  fibrous  terminations. 
The  variety  in  these  forms  haa  occasioned  an  arrangement 
of  them  into  the  following  seven  claBses : 

Sarlix  Fiima,  composed  of  numeraiii  flbreg,  at  in  (he  GraiuM. 
Radix  Rtpmt,  a  creeping  root,  ai  in  the  Mtntka  Pultgiam. 
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JUdix  Fm^ormU,  spindle-ahaped,  u  Uie  Cmrroi. 

Badix  Prtemorw^  an  abrupt  root,  or  one  which  appears  ai  if  bitia 
off,  as  in  the  Seadiata  Suceita, 

Rmiis  Tuk^rom,  a  taberout  or  knotted  rool,  m  in  the  Peleli/btf 
this  it  now  defined  by  Professor  Lindley  to  be  the  expanaoe  of  tk 
interaodial  spaces  of  an  andergronnd  stem. 

I  Radix  Bmibota,  a  bnlboos  rook,  a  term  erroaeooaly  employed;  how- 
ever, they  are  described  as  of  three  kinds  :  joImI^  as  in  theCtecm; 
tameHaied^  as  in  the  Onion ;  and  iguamotu  or  temfy,  as  in  the  \Sj. 
The  lamellated  or  scaly  bulb  is  now  considered  to  be  a  bod,  wkkh  ii 
defined  as  a  growing  yital  point,  extending  itnelf  upwards  in  the  km 
of  stem,  downwards  in  the  form  of  root*  snrroiuidod  by  scales  or  ra6> 
mentary  leaves. 

The  solid  bulb  is  now  termed  a  cormos,  as  in  Colchicom,  Croeas,ften 
and  is  described  as  consisting  of  the  expansion  of  the  ondergroead 
stem  of  a  roonocotyledonous  plant. 

Radix  GramUata,  a  granulated  root,  as  in  the 


The  Rhizoma,  deecribed  by  some  as  another  nunety  rf 
root,  is  a  homontal  stem,  which  gives  oat  rootlets  from  Hi 
under  surface  and  leaves  from  the  upper. 

The  uses  of  the  root  are  to  fix  the  plant  to  the  gronndl 
and  to  supply  the  greater  portion  of  the  fluids  necesssrf 
for  its  nutrition.  The  absorption  takes  place  solely  by  the 
rootlets,  which  are  terminated  by  little  absorbing  bodia^ 
called  spongioles. 

Many  tuberous  roots  afford  a  supply  of  nouzishment  for 
the  plant,  in  case  of  accident,  when  nourishment  ceases  to 
reach  it,  or  at  the  period  when  the  leaves,  not  being  de- 
veloped, cannot  act  upon  the  fluid,  as  in  the  early  spnsg 
time,  or,  lastly,  at  the  time  when  the  ripening  seeds  require 
a  superabundance  of  alimentary  matter. 

^     The  Leaver. 

The  leaves  are  those  flat  expansions  which  grow  laterallj 
from  the  stems  and  branches  of  plants,  and  form  one  of 
their  principal  ornaments. 

In  a  physiological  point  of  view,  they  are  the  principal 
organs  of  e?aporation ;  they  decompose  carbonic-acid  gas, 
and  produce  changes  in  the  juices,  and  are  consequently 
the  most  important  agents  in  nutrition. 

AnatoroicAlly  considered,  a  leaf  is  the  expansion  or 
unfolding  of  one  or  several  fibres,  which  detach  themselves 
from  the  general  mass  of  the  stem,  and  separate  themselves 
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in  lOch  a  waf  that  each  Teaael  is  dietinct  from  the  others, 
and  has  its  proper  orifice  more  or  leu  isolated. 

A  leaf  is  generally  deacribed  as  divided  into  two  parti, 
the  flat  expanded  portion  called  the  limb,  or  lamina,  and 
its  footstalk,  or  peliole.  The  limb  ia  composed  of  an 
upper  and  under  surface  ;  the  cellular  soft  substaQce  inter- 
posed between  them,  called  Parenehgma  or  Maopiyllut, 
and  the  ribs  or  brsnchea  from  the  petiole.  The  upper  is 
diitingnished  from  the  under  surface  by  being  smoother ; 
it  is  of  a  deeper  green  colonr ;  ita  veins  are  lew  prominent ; 
it  is  less  pubescent,  has  fewer  or  no  atomata,  and  its  cutida 
is  more  adherent.  The  under  snrface  is  characterised  by 
opposite  qualities  1  its  ribs  or  veins  are  prominent,  it  is 
considerably  pubescent,  has  namerous  atomata,  and  is  of  a 
paler  colour,  from  ita  cuticle  being  leas  adherent.  This 
rule,  howerer,  does  not  apply  nniTeraallj,  for  in  some 
vater-plantt  atomaU  are  found  ouly  on  the  upper  surface, 
and  in  some  herbaceous  planta  both  surfaces  are,  to  all 
appearance,  exactly  similar. 

The  ribs  are  little  fibrous  lines  which  are  gifeu  out  from 
the  petiole,  and  ramify  through  the  limb,  like  the  bouei  of 
a  skeleton.  The  term  veins  is  sometimes  applied  to  the 
ribs,  if  they  are  bnt  slightly  prominent,  and  little  seasible 
to  the  touch. 

The  diflerence  of  direction  in  the  distribution  of  theae 
veins  ia  a  mark  of  diatinetion  between  ex<^DOua  and 
cndogenont  plants.  In  the  former  thev  ramify  io  the 
parenchyma  of  tbe  leaf,  in  no  predte  order,  and  form  an 
appearance  of  network ;  but  in  the  latter  they  run  parallel 
to  each  other,  and  are  nnited  by  separate  transvetac  little 
branches. 

A  petioit  is  called  simple  when  it  does  not  terminate 
with  a  tendril,  and  bears  one  leaf  only;  it  is  called  branching 
when  it  terminates  in  several  tendrils  ;  and  common  when 
it  serves  as  the  base  of  insertion  to  several  lesser  petioles. 

The  petiole  obtains  various  epithets,  from  its  form  and 
situation.  It  is  called  dicbotomona  when  it  divides  into 
two  portions,  and  trichotomoua  wheu  it  divides  into  three. 
The  petioles  are  accompanied  also  by  little  appendagea 
called  stipules,  which  partske  of  the  character  of  leaves. 

The  leaves  are  of  different  kinds,  in  respect  to  the  period 
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of  their  growth  and  importance.     They  are  seminal,  pri- 
mordial,  and  characteristic. 

Bj  seminal  leaves  are  understood  the  cotyledona.  Fri- 
wnordial  lea? es  {folia  primapenia)  are  the  leaves  which  tint 
appear  after  the  cotyledons,  and  bear  some  resemblance  to 
them. 

Characteristic  leaves  are  the  ordinary  leaves  of  a  plaiit, 

and,  from  being  generally  of  definite  forms,  afford  excelkot 

'  distinctive  chsrscters.    They  are  simple  and  compoiud. 

The  simple  leaf  has  a  single  limb,  which  admits  of  great 

variety  in  its  form,  surfsce,  and  colour. 

Compound  leaves  consist  of  a  number  of  little  leaves, 
which  are  attached  to  one  common  petiole. 

The  absorption  of  fluids  and  gases  by  leaves  principsUj 
takes  place  in  their  under  surfiice.  The  apper  surfaee, 
which  is  more  smooth,  is  a  medium  for  the  excretion  of 
useless  fluids  and  gases,  and  to  this  function  the  tens 
transpiration  is  usually  applied. 

The  decomposition  of  the  carbonic  acid  of  the  atmosphere 
principally  takes  plsce  in  the  parenchyma  ;  the  air  pene- 
trates, and  combines  with  the  gas  contained  in  the  under 
surface;  light  decomposes  them,  fixes  the  carbon,  and 
disengages  the  oxygen.  The  reverse  takes  place  when 
plants  are  kept  in  the  dark.  Leaves  are  the  principal 
aeat  of  irritability,  which  has  been  proved  by  various 
experiments.  The  leajiets  of  a  large  number  of  Ugumimmt 
plants  close  at  the  approach  of  uight,  and  open  the 
following  morning,  as  if  refreshed  by  sleep.  The  leaves  of 
the  Hedysarum  gyrans  are  subject  to  a  constant  move- 
ment, which  appears  to  be  spontaneous,  or  independent  of 
external  agency. 

Leaves  generally  are  annual,  but  there  are  some  which 
remain  on  the  plant  for  a  much  longer  period,  even  for  the 
space  of  two  or  three  years. 

The  provisions  made  by  nature  to  remedy  the  injury 
sustained  by  a  tree  from  the  loss  of  its  leaves  are  also 
subjects  worthy  of  consideration. 

If  a  tree  be  robbed  of  its  leaves  during  the  season  of 
vegetation,  the  mischief  is  partly  remedied  by  the  buds 
(which  were  latent  in  the  axilla  of  the  leaves,  and  which 
would  not  have  been  developed  before  the  following  year) 
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receif  ing  a  rapid  increue,  and  forming  fresh  leaTea.  If 
by  miafortuiie  this  does  not  take  plsce,  tLe  tree  generally 
perishes. 

When  a  plant  ia  naturally  without  leaves,  the  use  of  those 
organs  is  supplied  either  by  aaother  organ  of  the  same 
plant,  or  by  means  of  another  plant. 

The  absence  or  diminntion  of  the  limb  is  supplied — 

Either  by  >  dilitition  of  the  petiole,  b;  meiai  of  which  iti  fibm 
are  more  diTided,  the  cellalir  tiiinc  ii  eipuided,  uxd  the  itonwta  u* 
expDMd :  thii  !■  geneisllj  obterred  in  pUnts  w>ntin|(  Che  limb ; 

Or  bj  in  enlargement  of  the  (tipulei  or  faliLCeoos  ippendiget ; 

Or,  ID  plant!  where  the  leaf  ii  tolallf  wanting,  or  Iklli  off  premt. 
turel;,  the  parenchyma  of  the  baiji  of  the  jroung  branchei  alone  (np> 
plira  ill  place:  in  these  caiea  the  cellular  eoTelope  la  unDinally 
developed,  ard  the  ttomata  are  more  abundant. 

To  panuitical  plants,  where  the  bark  it  not  changed  in  iti  fbnctioni, 
and  in  which  letrei  are  wanting,  or  are  tranifbrmed  into  icalei 
incapable  of  the  functioni  o[  leave),  a  power  it  given  of  implantii^ 
themKlvei  on  vegetahlei  lapplied  vritb  leavei,  and  of  appropriatug 
the  *ap  elaborated  bj  them. 

Foliaeeout  Jppendi^et. 

The  parts  commonly  described  aa  leafy  appendages  are. 
Stipules,  Tendrils,  Glands,  Thorns,  Prickles,  and  Efsirs,  or 
Down. 

Stipules  are  those  leafy  portions,  like  little  wings,  fonnd 
at  the  base  of  the  true  lesves.  They  are  generally  consi- 
dered  aa  abortive  leaves,  and,  to  a  certain  extent,  they 
enjoy  the  same  functions. 

Tendrils,  supposed  to  be  abortive  petioles,  or  terminal 
leaves,  are  the  spiral -twisted  appendages,  such  aa  are  foand 
attached  to  the  atalks  of  the  grape-vine.  Their  principal 
use  is  to  keep  the  plant  in  its  position,  by  entwining  tbem- 
aelves  arouoa  some  firm  adjacent  body. 

The  Gland*  resemble  similar  organs  found  on  other  parta 
of  a  plant. 

Tkomt,  found  on  leaves  and  acme  other  parta  of  a  vege- 
table, proceed  from  the  wood  itself. 

Aeulei,  Prickles,  are  productions  of  the  cortical  part 
only,  and  come  away  with  it.  Both  these  appendagea 
are  a  cunaiderable  protection  against  the  a^resaiona  of 
animals. 
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Pt7t\  Haira,  as  before  mentioned,  are  organs  of  aUoqi- 
tion  or  exhalation.  In  the  Nettle  and  some  other  pliati, 
they  are  excretory  ducts  to  certain  glands,  which  secrete  tt 
acrid  irritating  fluid. 

ORGANS   OF  BEPRODUCTION. 

The  organs  of  reproduction  by  fecundation,  in  ▼eg^ 
tables,  appear  only  at  a  certain  period  of  their  growth,  aad 
are  generally  known  as  the  flower,  with  its  coverings  tad 
contents.  The  separate  portions  of  these  organs  are  gne- 
rally  considered  as  seven  in  number,  foar  of  whidiare 
proper  to  the  flower,  viz.,  the  Calyx,  Corolla,  Siatmemtt  and 
FistiU  ;  two  belong  to  the  perfect  fruit,  as  the  Perk&rf 
and  Seeds;  and  one  common  to  both,  Tia.,  the  Reetp' 
tacle, 

m 

Inflareseence,  or  the  arrangement  of  the  Flmwers  of  Pkam- 

rogamous  Plants. 

r  '  The  term  inflorescence  is  applied  to  the  arrangement  of 
the  flowers  on  the  part  which  bears  them,  and  may  be  d^ 
scribed  as  of  two  kinds,  the  simple  and  compound. 

By  simple  inflorescence  is  understood  the  position  or 
situation  of  single  flowers.  They  are  eauline,  /bliaceosi, 
pedunculate,  sessile,  axillary,  binate,  temate,  altemsUy 
scattered,  opposite,  erect,  nodding,  or  pendulous. 

By  compound  inflorescence  is  understood  the  pecolitr 
arrangement  of  a  number  of  flowers  collected  together. 
The  principal  varieties  may  be  arranged  ander  the  foUov- 
ing  heads : 

1.  Amentum,  a  Catkin,  is  an  aateaUage  of  floral  tcales  or  bcacti 
placed  round  an  axis,  which  is  generally  of  some  length,  alender,  sad 
dependent.  The  apex  of  each  scale  coTcrs  the  base  of  another,  sal 
beneath  are  found  the  stamens  or  pistils  attached  to  the  base.  Tto 
catkin  may  be  either  male  or  female.  In  some  works  it  ia  dmctid 
as  a  variety  of  Calyx, 

2.  Spiea,  a  Spike,  is  an  elongated  collection  of  flowers,  either  lei- 
site  or  having  short  peduncles  attached  to  a  conunon  axia,  as  is  tk 
several  species  of  Veronica. 

S.  Xaeemui,  a  Raceme,  or  Cluster,  is  an  aaaemblage  of  flowtn  tf 
fruit,  rather  distant,  with  longer  pedicles  than  in  the  apike,  connceMd 
by  a  common  stalk,  as  in  the  Ciairant. 

4.  Panicula,  a  Panicle,  is  a  loose  collection  of  flowers  with  loif 
pedicles,  somewhat  like  a  bunch  or  cluster,  as  in  the  common  Oat 


» 
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5.  T^yriu,  ■  Banch,  ii  t  denie  cotlectLaii  of  flowen,  of  ■  pjnniidtl 
form,  u  in  the  LibK. 

6.  CorymAiu.  iCorymb,  !•■  colleetian  of  flowen  in  which  the  lotrCT 
primiry  Boirn-iUlIu  ore  long  ud  uniqual,  the  upper  onei  ihort,  to 
tfaat  •]!  the  floven  atuin  ■bout  an  eqnil  leTel,  u  in  the  Yarrow. 

J.  Cysu.  1  Cifme,is  >  fpeciea  of  irregalir  umbel.  Id  ittbepdouiT 
peduncJn  diTide  into  Mcondiry  onn,  tad  tbcie  give  out  imiUeronet, 
■0  Ibat  ill  the  flowers  «re  netrly  on  ut  equal  Icrel,  u  in  tbe  Laurat- 
Umu. 

8.  Fatdcmiut,  ■  Fudcl*,  ii  •  ehMe  fTOup  of  itnigbt  llowen,  at 
•bout  the  time  length  tad  aiie  u  the  SiiithBiliiam. 

9.  t/mbtUa,  in  Umbel,  or,  iccordiDg  to  Mme,  i  compound  Umbel, 
it  known  b;  ill  the  pednnclei,  of  eqoil  length  ud  liM,  iritiug  ind 
diTcrging  from  t  lingle  point.  The  pednnclei  ire  difided  it  their 
KtirmiciM  into  pediclei,  which  likewiie  nsitc  tt  tbeir  bite.  Th» 
whole  together  form  ■  kind  of  hemitphere,  leiembling  in  open  om- 
brellB,  u  In  the  Henloei. 

10.  f'trlieiUui,  i  Whorl,  it  i  collection  of  flower*  ronnd  the  item, 
in  the  form  of  i  ring,  M  in  tbe  Dead  NtUk. 

11.  C^tuttim,  1  Held  or  Tuft,  ii  t  g^bnlkr  collection  of  leuile 
flowert,u  in  the  Glebi  Tiittli. 

13.  Calelhidu,  or  CiphalmUhtu,  a  the  nunc  given  to  tbe  imnge- 
ment  of  coinpouad  flowen.  Tbej  ire  KUile,  on  i  common  recepticle, 
V)d  ire  uuTouaded  bf  ■  common  iniolucre  or  ctlri. 

13.  SlroUiu,  1  Strobile  or  CoDe,  i>  dittinguithed  by  •  collection  of 
eoriiceoDi  or  ligoeout  bncti,  of  i  htrd  coMittenee.  It  it  fooud  on 
the  female  headt  ot  tbe  Qm^trti,  ind  in  tbe  H^. 

14.  5rr<BAni,ii  1  eoUaciion  of  flowen,  each  onitepmte  peduncle, 
knd  ill  iriting  from  tbe  Mine  point.  An  eiimpleof  it  it  found  in  the 
Prmrote.    Thit  mij  be  conaidered  at  a  limple  Umbel. 

73e /Tower. 

The  flower  ia  that  temporary  portioa  of  the  ngetabla 
which  coDtuDS  the  pairta  of  fruetifieatioa,  vith  or  without 
an  eQTelope.  In  point  of  atractnrc,  r  flower  ia  deflned  by 
De  Candolle  aa  the  aaaembtage  of  Be*erftl  wborla  of  leavea 
(generally  four),  varioualy  traDsformed,  and  placed  in  tbe 
Torm  of  a  termioal  bad,  at  the  extremity  of  a  braoch  called 
B  Pedicle. 

k  complete  ot  perfect  f/owerconaiata  of  five  part*,  which 
are  the  Putil,  the  Stametu,  the  Corolla,  the  Calyx,  and  the 
Reeeplaele. 

If  any  of  tbeae  parta  be  wantiog,  tlie  flower  ia  called 
iDComplete.  A  penect  flower  is  alwayt  bermaphrodite, 
bot  imperfect  fiowers  may  be  female  or  barren. 
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Putil. 

The  pistil  is  nsaally  described  as  diTidcd  into  three 
parts,  the  Germen,  Style,  and  SHpwui.  The  Crermen  is  the 
enlarged  base,  called  ovary;  which  contains  otqIs,  or 
embryos  of  the  seed,  and  admits  of  great  Tariety  in  iti 
form  and  mode  of  insertion. 

The  Style  is  the  slender  filamentons  part  aitaated  between 
the  germen  and  stigma.  It  is  sometimes  wanting,  tad 
the  Stigma  is  then  called  sessile.  Styles  are  aometiaei 
Tery  numerous,  and  vary  greatly  in  their  shape. 

The  Stigma  is  the  summit  of  the  pistil,  generally  tnoiid 
and  gummy,  prepared  to  receive  the  fertUiaing  poUen,  iiui 
is  devoid  of  cuticle. 

The  stigma  has  an  orifice  in  its  summit,  and  a  cicatrix  a 
always  evident  in  it.  It  is  covered  with  moisture,  to  retiia 
and  swell  the  fecundating  potlen^  which  posseases  a  singslir 
property  of  bursting  as  soon  as  it  comes  in  contact  vitk 
watery  fluids.  The  style  is  perforated  through  its  centre, 
to  transmit  the  fertilising  fluid  to  the  germen. 

The  Germen,  or  Ovarium,  situated  beneath  the  stfU, 
contains  little  ova  attached,  by  an  umbilical  card,  to  a 
placenta.  The  pistil  is  described  by  most  modem  bota- 
nists as  being  a  modification  of  one  or  more  leaves,  cslled 
Carpels,  the  under  surface  of  which  forms  the  outside  (d 
the  ovarium,  the  upper  surface  forms  the  inside,  and  the 
margins  give  rise  to  the  ovula  or  seeds. 

The  Pistil  is  composed  of  air-cells,  porous  vessels,  and 
elongated  cellular  tissue.  The  vessels  of  the  parent  plant 
enter  into  it  freely,  and  convey  to  it  nourishing  juices. 

By  excess  of  nourishment,  a  pistil  may  be  metallM^ 

g hosed  into  a />e/a/ou/ expansion,  and  consequently  beeont 
arren. 

Stamens. 

The  Stamens  consist  of  a  Filament  and  a  head  csIM 
Anther,  They  ariae  from  the  receptacle,  and  aire  genoslij 
arranged  with  great  regularity. 

The  Filament  is  the  part  formed  like  a  little  pedick 
which  bears  the  anther.  It  is  in  substance  like  the  petals 
and  when  articulated  upon  the  receptacle  it  falls  off  sfttf 
fecundation :  but  if  not,  it  dries  up  without  falling,  sa  ia 
the  Campanula.  i 
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The  Jntier  is  tlie  Uttte  aac  vhicli  aaiwonnti  the  fiU- 
ment,  aod  i«  generally  fnll  of  a  yelloir  dust,  called  polltn  ; 
it  mast  frequently  conuiti  of  two  baga,  united  together ; 
thia  point  of  union  ii  called  coDnectiTum. 

The  Polltn  ia  compoaed  of  a  litde  membrane,  forming  & 
kind  of  bladder,  and  filled  with  the  fecundating  fluid; 
these  portions  of  pollen  are  lo  small  that  they  look  like 
particles  of  fine  dust.  If  one  of  them  be  placed  on  some 
WKter,  it  swells,  burata,  and  throws  out  a  liquid  matter 
called  the  fovitla,  somewhat  resembling  oil  tn  its  propertiea. 
When  the  pollen  falls  npon  the  stigma,  it  emit*  &  tube 
which  passes  down  the  style  to  fertilise  the  omlea. 

The  FUamenl  is  of  the  same  substance  as  the  corolla; 
aometimes  it  ia  hallow,  at  other  times  it  is  filled  with  air- 
Teasels.  Its  only  use  ia  to  aupport  the  aniier,  and  to 
retain  it  in  the  position  most  faTorable  for  the  performance 
of  its  functions. 

Corolta. 

The  internal  envelope  of  the  flower  ia  called  the  corolla, 
sod  the  same  term  is  uaed  when  there  k  but  one  floral 
envelope,  and  it  is  coloured  and  unlike  the  leaves,  although 
in  thia  cue  Profeuor  Lindley  inaiata  upon  It  being  called 
olyx. 

The  corolla  ia  called  hypogynotu  when  it  U  inserted 
beneath  the  gennen,  perigynaui  when  U  is  inserted  into 
the  sides  of  the  ovarium,  and  e^gynout  when  it  is  inserted 
into  the  summit  of  the  gennen.  If  the  corolla  is  formed 
of  one  undivided  piece  only,  it  is  called  mottopetalou* ;  if 
it  consists  of  several,  it  is  called  polypetatotu.  The  corolla 
admits  of  great  variety  in  its  form.  Its  varietiea  may  be 
arranged  in  the  follovicg  order: 

1.  Sffuiar  matopelaleiu  evrnilai  ne  fipnrUiJt^Hd,  htU-ihaprd, 
globviar,  bavl-thaptd,  lelutl-tM^td,  ud  tlar-th^itd. 

Tbe  genenl  psrti  of  a  moDOpel^as  corolli  an  the  tnbe,  throat, 
and  limb. 

Theiiifeii  the  lower  portion,  sndii  alwsri  itnight;  iti  orifice  i) 
called  the  Ihmal.    The  upper  expanded  put  ii  called  the  limb. 

2.  Irrtfular  maiupeicileta  eoroUai  have  tbe  limb  divided  into^two 
unequal  parti ;  the;  are  named  rtiipnii  and  pernMaft  Oowtn. 

Jtntfftnijbviniiwjt  eontain  nslud  Mcdi,  which  are  (bund  at  the 
bottom  of  the  cnp. 
ne  seed*  at  puw»mtl»  jli  w  ii  i  are  alwayt  MatiiBad  in  a  caysale. 
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8.  Ammuhmi  mtmopeiakmt  eoroOn  m  tlioae  wfaidi  cttMl  be 
referred  to  either  of  the  tboTe  heads. 

4.  Regular  pofypeiaUnu  eoroUm$  have  te^reral  petals  of  the  um 
length  and  site,  at  in  the  eradform  and  rosaoecnis  flowerm. 

The  petal  of  a  polypetalous  eoroUa  consists  of  two  parts :  the  lows 
thin  part  is  called  impnt,  or  daw ;  and  the  expanded  portion  ^lii^ 
or  border. 

The  petals  in  g:eneralare  of  the  same  nnmber  as  the  sepals,  or  £n- 
sions  of  the  caljx,  and  are  not  placed  opposite  to  them,  bat  ia  tke 
intermediate  spaces. 

5.  Irregular  polffpatahui  eoroUtu  are  of  two  kinds,  the  papOiffss- 
ceons  and  orchidean. 

The  papiliomaceout  corolla  is  composed  of  five  petala,  which  ksw 
received  different  names. 

The  npper  one  is  called  vexittum,  or  ittmdard;  those  on  the  sido, 
are  named  aUt,  or  vringt;  and  the  lo¥rer  ones,  generallj  united,  fan 
the  keelt  or  eartna. 

The  corolla  oi  plants  of  the  Orchis  tribe  is  composed  of  six  p**fif, 
fife  superior  and  one  inferior. 

6.  Jnomahut  pofypeiakmt  eoroUoi  are  formed  of  numeroos  irre* 
gnlar  petals,  which  cannot  be  referred  to  either  of  the  above  descrip- 
tions.    Such  are  those  of  the  llolet,  Larhpur^  and  Aconite. 

The  corolla  is  said  to  be  a  continoatiou  of  the  ligneoiu 
substance  situated  under  the  bark,  or  may  be  said  to  be 
formed  by  modified  leares;   it  is  formed  principally  of 
cellular  tissue  and  vessels,  and  has  seldom  any  glands. 
Both  in  light  and  darkness  it  exhales  carbonic  acid  gas 
and  never  oxygen  ;  hence  its  deleterious  properties.     It 
immediately  encloses  and  protects  the  fecundating  organs. 
The  term  corolla  has  been  abolished  by  some  botanists, 
and  this  alteration  has  given  rise  occasionally  to  much 
inconvenience ;  for  one  will  be  describing  a  corolla  of  a 
plant  very  minutely,  whilst  another  botanist  describing  the 
same,  states  that  it  is  deficient.     It  should  be  recollected 
that  Monsieur  Jussieu  always  uses  the  term  calyx  superior 
for  corolla. 

In  the  Aconite  and  Hellebore  the  coloured  portion  is  now 
called  calyx,  and  the  bodies,  before  named  Dectariea,  are 
considered  to  form  the  corolla. 

Calyx. 

The  flowercup,  or  external  covering  of  the  flower,  is 
generally  of  the  texture  of  the  leaves.  Its  divisions  are  by 
some  called  Sepals,  by  othen  Phylli,  or  leaves,  and  hence 


tbe  tenns  monophyllova,  p<dy»epaimu,  &c.  C&lice«  have 
bten  classed  id  the  followiag  miuiuer: 

1.  Ptrianlhium,  ■  perianth,  Ihe  moat  common  tnA  general  fona  of 
ilji  ii  contiguout  la  ud  formi  put  of  Ihe  flower,  m  ia  aeen  in  thoae 

b  WD  leafjr  parta  which  lurround  the  mtt.  TvUpi  h»e  no  calyi  at 
al.  ia  the  ordinM-;  lenie.  There  are  plaaU  which  have  a  double  pe- 
rianth, Bi  ia  the  Marth  moUOtr. 

2.  iavafarrum,  the  invalucte,  eontisti  of  thoae  little  leaiea  which 
torround  the  baae  of  the  pedunclea  of  om belli feroni  planla. 

3.  Spatha,  a  iheath,  ia  a  coTering  which  bunU  loDgitudinall;,  ai  in 
the  Snowdrop,  but  ia  now  called  a  bract. 

4.  Ohima,  a  faaiii,  i>  of  a  chafTir  texture,  and  ia  found  prindpallr  on 
Onuses.  Tlie  htuk  ginei  out  an  appendage,  called  aru/o  or  oini 
which  ia  Diiially  spiral. 

h.  Valea,  a  wrapper,  ii  a  covering  of  the  puii  of  fruetiflcation  of 
aome  ipecies  of  Ihe  Fnngns  tribe.  It  forma  a  ring  upon  the  atalk,  ai 
in  tbe  Agaricut  procerut. 

The  Calyx  is  an  eipanaion  or  elongation  of  the  bark, 
which  it  resembles  id  cotaur  and  coDBistence  ;  and  is  cod- 
aidered  to  be  formed  from  modified  leaves.  It  generally 
containa  air-cella,  aod  its  cuticle  ia  studded  with  little 
glands.  It  absorbs  carbon,  like  the  leaves,  when  exposed 
to  the  sun,  and  givea  out  carbonic  acid  in  the  shade,  and 
affords  a  protection  to  the  other  parts  of  the  flower  against 
the  seTerities  of  the  air;  it  also  elaborates  juices  for  the 
■upply  of  the  flower  and  fruit. 

Pedicle  and  Peduncle. 

The  peduncle,  or  flower-stalk,  is  a  ramification  of  the 
stem  which  benra  the  fioWers,  but  not  the  leaves  ;  its  sub- 
dirisions  are  called  pedicles,  each  of  which  supporta  a 
single  flower.  These  parts  are,  in  many  cases,  so  ex- 
tremely short,  that  the  flowers  are  on  that  account  called 
sessile. 

Pednocles  are  generally  round  in  shape,  but  by  pressure 
become  flattened  and  angular.  They  often  become  enlarged 
in  their  extremity,  when  they  give  insertion  to  a  collection 
of  sessile  flowers,  and  to  thia  enlarged  part  the  term 
Clinsnthium  is  applied. 

Both  pedicles  and  pedaucles  are  often  united  to  tbe 
plant  by  articnlatioaa. 
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Receptacle, 

The  receptacle  is  that  portion  of  the  vegetable  vhidi 
serTcs  aa  a  basis  of  insertion  to  the  parts  of  fnictificadoD ; 
or  it  may  be  considered  an  expansion  of  the  pedicle  ▼fai^ 
produces  the  stamens,  petals,  nectaries,  and  edj  other 
lamellated  formations.  It  has  obtained  varions  ntmei 
from  different  authorsi  being  called  torus,  thalamut,  or 
diicuM. 

The  spadix  is  considered  as  a  form  of  receptade ;  it  it 
coTered  and  surrounded  by  a  membranoos  envelope,  cilled 
spatha,  and  serves  as  a  pedancle  to  a  considerable  number 

of  flowers. 

« 

Floral  Appendages* 

The  parts  called  floral  appendages  are  the  proper  met- 
taries,  the  spur,  crown,  and  Moales,  or  bracts.  All  the« 
were  formerly  called  nectaries  indiscriminately,  till  further 
discoveries  pointed  out  the  difference  between  them. 

NeetaHei  are  those  glandular  bodies  which  are  found  situated  os 
the  receptacle,  germen,  or  corolla,  and  secrete  particular  juioa  » 
sembling  honey. 

Calear,  the  spur,  is  a  hom*shaped  elongation  of  the  floral  integi- 
ments,  which  is  generally  extended  by  the  side  of  the  pedicle. 

Corona  vel  tcyphui,  the  crown,  is  a  cnp-Uke  portion,  reaembliB; 
the  true  corolla,  as  is  seen  in  the  centre  of  the  NarciMwut. 

A  variety  of  them  is  found  in  Hellebore,  Pasnonjiower  and  Mm$a. 

Squama,  a  scale,  now  named  a  braet,  includes  any  other  small  ks^ 
appendage  of  a  flower  not  entering  under  the  denomlDation  of  tkm 
already  mentioned. 

Fruit. 

The  fruit  consists  of  the  union  of  several  perfect  maliR 
germens,  and  is  the  sole  object  and  result  of  fecandatioa; 
it  is  defined  by  others  as  the  pistil  in  a  atate  of  maturatkm. 
The  fruit  is  composed  of  two  parts,  the  pericarp  and  tk 
seed. 

The  pericarp  is  divided  into  three  portions  :  the  eztansl 
one  called  epicarp,  the  inner  one  mdoearp^  and  the  oat 
between  them  named  sarcocarp.  In  many  instances  thej 
are  distinct  and  easily  separated,  but  in  others  intimateij 
blended  together. 
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The  perieirp  exiaU  in  til  aeedi,  althongb,  from  iU  ex- 
treme UiiDDcu  uid  cloM  adheaiun,  it  occMionally  appear* 
to  be  entirely  vaotiDg.  The  most  elevated  point  of  the 
pericaif  genenllf  preaenta  an  indication  of  the  remalaa  of 
the  Btjle  or  stigma,  and  to  this  part  the  term  apex  ia  applied. 
The  6ms  is  the  spot  vhere  it  u  attached  to  the  pedicle  or 
peduncle,  and  its  axia  ia  repreaented  either  bj  a  central 
pillar,  or,  in  aome  cases,  only  by  an  imaginary  line  drawn 
from  the  base  to  the  apex. 

The  epicarji,  wblch  !*  uklogoiu  to  an  epidenni*,  ii  lud  to  corm- 
■poad  irith  Ibe  undei  lurfice  of  ■  leaf. 

The  tarcoearp,  or  menxarp,  ii  Ihe  pueachTmitoni  porlion,  and  la 
it  all  the  veticla  of  (he  fruit  are  eoncestnted. 

The  mdoairp  ii  coiuidercd  ai  formed  by  the  upper  tnrfaee  of  a 
inelamorphoied  leaf.  It  it  geoenllf  thin  and  membnnoiii ;  lomo* 
time]  it  appean  to  be  thickeoed  externally  by  a  portioD  of  the  iirco- 
carp.  Wlien  thii  part  of  the  urcocirp  become*  hard  sad  woodj,  it 
endoiei  the  teed,  aad  fora*  what  it  known  u  a  nut. 

The  cavity  of  the  pericarp  may  be  aingle,  or  divided 
into  ntimerouB  separate  cella  j  in  the  former  case  it  is  called 
one-celled,  or  unilocular ;  in  the  latter,  many-celled,  in 
accordance  with  the  number  of  tlie  partial  cavitiei. 

The  cells  of  the  pericarp  are  separated  by  vertical  mem- 
branous layers,  or  platea,  called  di»iepiwu«U. 

The  part  where  the  pericarp  unites  with  the  seed  ia 
called  the  umbilietu,  or  hiltim,  and  this  is  considered  aa  the 
preciie  boundary  between  the  seed  and  tfae  pericarp. 

The  seeds  are  attached  to  the  inside  of  the  pericarp  by  a 
certain  fleshy  portion,  varioni  in  form  and  size,  named 
trophotperm,  or  plaeenta,  which  traverses  the  endocarp  to 
receive  ita  vesaela  from  the  sarcocarp,  or  parenchymatona 
aabsttnce.  The  placenta  aometimea  gives  out  several 
elongations,  like  pedicles,  each  supporting  a  seed,  and  to 
these  little  bodies  we  apply  the  term  podotperm. 

When  the  trophotperm,  or  podotperm,  extends  beyond 
the  hilum  of  the  seed,  so  aa  to  cover  a  portion  of  it,  the 
extended  portion  is  called  ariUut,  a  familiar  illustration  of 
which  is  found  in  the  mace  surrounding  the  nutmeg. 

Aa  the  seeds  are  enclosed  in  the  pericarp,  it  is  a  necessary 
eonseqaeuce,  at  the  period  of  their  maturity,  that  the  peri- 
carp should  open  in  some  particular  manner,  to  allow  their 
exit.    The  utund  act  of  opening  ia  tht  pericarp  ia  called 
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dekUeenee.  Pericarps  which  do  not  open  qponUneoodj 
are  called  ituiehueent.  The  separate  parU  of  a  dehisoeit 
pericarp  are  called  ralves,  which  Tarj  gremtly  in  nambcrii 
different  plants.  The  line  indicating  the  point  of  their 
separation  is  named  a  suture. 

There  are  little  bodies  attached  to  some  pericarpa^ 
may  be  called  appendages,  and  are  Tery  Taried  in 
appearance.  Thus,  in  the  pear  and  apple,  it  is  surmoante^ 
by  the  teeth  of  the  calyx.  In  some  plants  it  is  crowned 
by  a  silken  feathery  substance,  called  pappus,  which  maj 
also  be  esteemed  a  calyx.  This  pappus  la  of  great  use  ia 
botanical  classification,  as  it  affords  excellent  distinctife 
characters.  Its  use  is  that  of  assisting,  by  its  lightness,  ia 
the  conveyance  of  the  seed  to  distant  parts  by  the  ageney 
of  the  wind. 

Another  form  of  appendage  is  that  of  membraiiooi 
expansions,  like  wings,  as  in  the  elm  and  maple.  The 
number  of  these  also  gives  the  terms  dipterus,  iripienu, 
&c.  In  some  cases  the  pericarp  is  covered  with  long, 
stiff  hairs,  or  with  thorns,  as  on  the  Ckesnui,  and  Tkont' 
apple. 

The  Seed. 

The  seed  is  contained  in  tlie  pericarp,  and  encloses  the 
rudiment  of  a  new  vegetable.  There  are  no  seeds  which 
are  naked,  that  is,  not  covered  by  a  pericarp,  althongh  the 
latter  is  sometimes  so  extremely  thin  and  adherent  as  not 
to  allow  of  distinction  or  separation. 

Every  seed  is  formed  by  a  fecundated  ovalum.  The 
character  of  a  seed  is  this  :  it  contains  an  organized  body, 
which,  under  favurable  circumstances,  is  developed,  and 
forms  an  individual  precisely  similar  to  the  one  from  which 
it  derived  its  existence. 

The  seed  ia  composed  of  two  parts,  the  Kernel  and  its 
covering,  the  Episperm. 

The  point  where  the  seed  is  joined  to  the  pericarp  is 
called  the  hilum  or  umbilicus,  through  which  the  vessels 
pass  from  the  trophosperm  to  the  proper  integument  of 
the  seed. 

The  centre  of  the  hilum  represents  the  base  of  the  seed ; 
its  apex  is  the  point  diametrically  opposite. 

Seeds  differ  considerably  in  respect  to  their  direction 


nUtirel;  to  the  uis  of  the  perioirp.     Thus  they  are  Mud 
to  be  erect,  inverted,  ateending,  tuipended,  &c. 

The  epitpcrm  tnrrouading  the  iced  ii  geaenUjr  liniplonduDiroTiiii 
it  is  lometiniei  of  lame  thickneu,  pretenting  ■  llnhy  appeliranct, 
and  ftdmitting  of  *  ■epwution  into  two  Xtytit ;  the  outer  one  called  - 
tmttt,  the  inner  one  Itgntt*  ;  theK  mij  be  eaiily  Men  in  the  aeed  of 
the  Ridniu. 

The  Hilam  ia  alira;^  aitoated  on  the  epiaDerm.  It  ia 
generally  amsll,  but  in  some  cases  of  considenble  size. 
The  whitest  portioa  aeen  on  the  Chestnut  is  all  hilum. 
Towards  the  centre  or  udes  of  the  hiluin  is  seen  a  very 
small  aperture,  termed  by  M.  Jussieu  omphalode,  by  others 
mieropylej  it  is  considered  as  affording  passage  for  the 
Teasels  from  the  trophosperm  to  the  episperm.  When  the 
plexus  of  Teasels  mas  along  the  epiaperm  for  some  little 
distance,  it  forms  a  prominent  part,  called  the  Raphe,  or 
Viuidvet ;  the  inner  point  of  its  termination  is  called  the 
CAalaza.  or  internal  nmbilicna. 

The  Kemei  comprises  the  whole  of  the  seed  contained 
within  the  episperm.  It  ia  sometimes  formed  esclusively 
by  the  embryo,  but  in  other  cases  there  is  superadded  the 
Endosperm,  called  by  different  authors  PerUperwi,  or 
Albumen, 

The  trtdotperm  ii  a  mut  of  cf Uulsr  tiiiue  encloting  fccula  of  •tareh 
or  nmcilige.  It  ia  either  bard  like  hom,  or  fleihy  and  wft,  and, 
dnring  germinstion,  undergoei  a  grai^nal  decrease.  It  ■urriiiiiuii  the 
embryo,  with  which  there  ia  no  Tiseular  communicitioa ;  but  during 
germination  it  afford)  a  great  anpply  of  nourishmeat.  Iti  colour  is 
cenerally  white,  but  ita  lutiatwice  ia  lery  Tiriabte.  It  is  diy  and 
nuinaceoo*  in  Corn,  oily  and  fleahy  in  the  uedi  of  the  Ricinua,  and  of 
a  homy  conaiatence  ia  the  Coffee.  Its  preaeuce  or  abaence  is  of  aoms 
importance  in  tracing  dUtiaetions  of  the  genera. 

l%e  Embryo. 

The  embryo,  or  rudimeot  of  a  new  plant,  is  enclosed 
within  the  episperm,  and  may  be  invested  by  endosperm, 
as  in  the  Ricinus,  or  unaccompanied  by  it,  as  in  the  Bean. 

The  parts  formios  the  embryo  are  the  Radicle,  Coly- 
Itdona,  Flumula,  sua  Collvm,  or  neck. 

mbryo. 
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tkni.  It  is  not  always  recog^uaed  witb  ftcOitj,  bat  is  ^wtry  entait  ai 
soon  as  germinakioa  oommenoes.  It  hms  an  ii&Yariable  tendciieyts 
seek  the  centre  of  the  earth,  whatever  be  the  obstacles  opposed  to  iL 
In  some  plants,  by  its  simple  elongation,  it  is  transformed  into  dM 
root ;  this  is  obtenred  in  most  qf  the  Dicotyledonea.  Plants  hiiiag 
the  radide  external  and  uncovered,  are  called  earorAirc  In  oihcr 
plants,  on  the  contrary,  the  rootlet  is  covered  and  hidden  by  peddar 
envelope,  which  bursts  at  the  period  of  germination ;  this  envelope  ■ 
called  a  eoleorhiza,  and  the  plants  possessing  it  emdorkizm^  vtidi 
indnde  most  of  the  monocotyledoncai  In  some  rare  instanoes  tk 
rootlet  appears  to  be  intimately  united  with  the  eadospenn ;  piaais 
with  this  arrangement  are  called  tynorhiztt. 

The  cotyUdonxmt  substance  may  be  single  and  undivided,  aid  ia 
snch  a  case  is  composed  of  one  cotyledon,  giving  to  plants  the  character 
tnonocotylMfonet;  plants  poasessiog  two  are  called  dieoiyledomia,  tfaoK 
with  more  than  two  are  named  polyeahflkUmn.  The  cotykdoas 
appear  to  be  intended  to  assist  in  the  devdopment  of  the  yoang  phni, 
by  supplying  it  with  materials  fit  for  its  nutrition.  They  are  thick 
and  fleshy  in  plants  wanting  the  albumen,  but  in  those  possession  it 
they  are  thin  and  foliadous.  At  the  time  of  germination  soone  eotv- 
ledons  remain  concealed  in  the  ground,  and  are  called  kfpogtaL  Wbea 
they  emerge  from  it  they  are  said  to  be  tpigtml,  and  thc^  form  the 
(folia  seminalia)  seminal  leaves. 

The  plumelet  (gemmule  of  Richard)  is  the  little  body  which  springs 
upwards  from  between  the  cotyledons,  or  from  the  cotyledoooas 
centre,  if  it  Ije  single.  It  may  be  considered  as  the  first  bod  of  the 
plant,  the  first  leaves  of  which,  when  expanded,  are  called  primor^eL 

The  coUum,  or  neck,  is  the  point  of  union  between  the  radide  aad 
plumelet. 

The  embryos  of  monocotyledons  and  dicotyledons  differ 
very  considerably  in  appearance.  The  dicotyledonout 
embryo  presents  the  following  characters :  the  radicle  is 
cylindrical  or  conical,  naked,  and  projecting,  and  forma  by 
germination  the  root  of  the  plant.  Its  two  cotyledons  are 
on  an  equal  level  on  the  little  stem,  and  are  generally  rery 
thick,  if  the  albumen  be  scanty  or  deficient.  The  plumelet 
is  enclosed  between  the  cotyledons,  which  conceal  it 
entirely  or  in  great  part. 

In  the  monocotyledonous  embryo^  the  cotyledon,  before 
germination,  was  perfectly  indivisible,  presenting  neither 
cleft  nor  incision.  The  separate  parts  of  these  embryos 
are  not  easily  distinguished  in  all  cases,  for  they  are  some- 
times so  united  and  blended  together  as  to  appear  one 
homogeneous  mass.  Hence  their  organization  is  less 
known  than  that  of  vegetables,  which  have  two  cotyledons. 
The  radicular  body  occupies  one  of  its  eztremitiea ;  it  is 
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ronnded,  but  Blightly  projecting,  fonuing  a  kind  of  mam- 
millnry  protubentnce ;  however,  it  fa  very  large  in  some 
inBtaaces,  and  forms  the  largest  portion  of  the  embryo,  as 
in  most  of  the  Oramina. 

The  rootlet  is  incloaed  in  a  eoleorhita,  which  it  borata 
at  the  period  of  germinalion.  It  ia  sometimee  compoaed 
of  Beveral  fibrei,  each  of  which,  in  aome  instances,  pierces 
the  coleorhiza  separately: 

The  cotyledonous  substance  is  single,  but  it*  form  ia 
extremely  variable.  It  is  always  lateral,  in  relation  to  the 
embryo.  The  plumelet  is  generally  enclosed  in  the  centre 
of  the  cotyledon,  which  surrounds  it  on  all  sides ;  it  ia 
composed  of  small  leaves  encased  the  one  within  the  other  ; 
the  external  portion  of  which  is  named  by  Mirbel  Ptleoliu. 
The  plumelet  is  sometimes  covered,  like  the  root,  by  a 
substance  which  it  bursts,  called  a  C^eoptile. 

Clatnficalian  of  Fruiti. 

The  seed-veisels  of  separate  planta  differ,  not  only  in 
form,  but  likewise  in  the  relative  proportion  and  arrange- 
ment of  the  individual  parts. 

The  varieties  of  fruits  are  elassified  in  many  different 
ways  by  botftoists,  and  have  each  received  a  separate  name. 
A  simple  and  general  division  of  them  may  be  made  into 
timple,  multiple,  and  compound. 

The  tinpU  fniit  ii  produced  from  ■  lingle  pistil,  contaiaed  in  ■ 
flower,  M  in  the  chrrry  and  wacA. 

The  mullgilt  fruit  ii  produced  by  iGvera]  piitili,  contained  within 
one  flower,  u  in  the  ilratBitny  »nd  raipttny. 

The  compound  fruit  malts  from  the  union  of  a  number  of  pittU*, 
lomctlmei  conlolirlited  together,  bat  ill  sruiag  from  distinct  flowers, 
which  wen  vei7  cloiely  ipproiimated,  ss  in  the  mwZkrry. 

They  are  divided  into  dry  uadjlethy,  on  account  of  the 
character  of  their  pericarp. 

The  moat  simple  outline  of  arrangement  of  them  is  the 
following  s 

fn™    r  Indehiseent. 
Clus  I.  Simple  Iraiti,  <  "^'  \  DebiiceDt. 

iFleshj'.lndehiicent. 
Class  II.  Multiple. 
Class  III.  Compoood. 
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Simple,  Dry,  and  LukkUeeni  FruiU. 

Fniits  of  this  class  are  generally  oligosperm  ;  that  is  to 
nay,  they  contain  few  seeds.  Their  pericarp  is  generaHj 
thin,  and  sometimes  so  closely  anited  with  the  proper  intc- 
gaments  of  the  seeds  as  to  appear  as  if  wanting,  and  ginog 
rise  to  the  error  of  seeds  erer  heing  naked,  or  without  a 
pericarp. 

1.  The  earfopns  is  one-seeded  tnd  indehiscent.  The  pericarp  is  lo 
thin,  and  so  intimately  blended  with  the  seed-coats  as  not  to  admit  of 
separation.  Its  form  Taries  considerably.  We  have  examples  of  it  ia 
Wheat,  Barley,  Indian  com,  &c 

2.  The  akenium  is  one-seeded,  indehiscept,  with  its  pericarp  distinct 
from  the  seed,  as  in  the  Synaniher^t  the  Sm^lower,  &c. 

It  has  often  appendagesat  tached  to  it,  as  the  PtqtpuM^  &e. 

3.  The  polaienimm  is  a  single  fruit,  which,  when  ripe,  is  separated 
into  two  or  more  cells,  each  of  which  may  be  regarded  as  an  akeniaas. 
Such  are  found  on  the  UimbeUiferdt, 

4.  The  gamara  is  coriaceous,  membranous,  and  flattened,  having 
generally  two  cells,  which  send  out  lateral  elongations,  or  enlar^ged 
appendages,  called  ate,  as  in  the  Maple  and  Elm. 

5.  Giandt ;  a  gland,  or  nut,  is  generally  one-celled,  and  indehiscent ; 
its  pericarp  is  closely  united  with  the  seed,  and  it  is,  in  great  psrt, 
surrounded  by  a  woody  or  leafy  involucre,  called  a  cupule,  as  in  the 
not  or  acorn. 

Simple,  Dry,  and  Dehiscent  Fruits, 

These  are  generally  many-seeded  ;  the  number  of  their 
valves  and  cells  is  very  variable.  They  are,  in  general  terms, 
designated  capsular. 

1.  FolHculut,  a  follicle,  is  generally  membranous,  one-celled,  and 
one-valved,  opening  by  a  longitudinal  suture,  to  which  is  attached  the 
trophosperm,  generally  supporting  the  seeds  on  one  side  of  the  suture 
only. 

2.  SiligHo,  a  pod,  is  elongated,  bivalve,  with  the  seeds  attached  to 
two  sutural  trophosperms.  It  is  sometimes  separated  into  two  cells, 
by  a  partial  partition  parallel  with  the  valves.  This  partition  is  formed 
by  an  elongation  of  the  trophosperms,  as  in  the  Crucifers. 

3.  SiUcuhi,  a  silicic,  differs  very  little  from  the  siliqua.  It  is  shorter 
in  proportion  to  its  breadth,  and  has  fewer  seeds.  It  likewise  belongs 
to  the  Crucifene. 

4.  Leffumen,  a  legume,  is  dry,  and  bivalve.  Its  seeds  are  attached 
to  a  single  trophosperm,  which  follows  the  direction  of  one  of  the 
sutures  only,  as  in  the  Leguminosse. 
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There  ii  gmt  itrietf  in  Ihe  legume ;  it  !■  niturtllj  one-celled,  but 

there  ii  occuionall;  ■  puiiil  Kptum,  dividing  it  into  too  or  more 
cells,  ■■  in  the  Attrtgilus.  In  the  Caaia  it  ia  se| 
celli  bv  trinavene  lepti,  and  bi)  been  nmined  l 

Somelimei  it  leemi  u  if  formed  )i]r  lepirate  portion!,  irticulated 
tt^tber,  u  iu  the  Lomentaces.  It  i)  occuioiwUj  iwelled  out,  u  if 
inflated,  and  liai  thin  irtnaparent  parietea,  u  in  the  Cabilea.  The 
teed)  nrr  coniiderably  in  namber.  There  ire  lome  legumea  which 
conuin  but  one. 

5.  The  pj/iidiun  ii  capsoUr,  generall;  globalar,  and  opening  bjr  a 
tranarene  flature  into  two  hemiipherical  Taliet,  ai  in  the  Hgoiciamiit. 

6.  Tlie  cocnu,  or  elateriuia,  hu  gfnerallj  iti  rides  or  diviiions 
raided,  and  elaalic ;  it  liunli  longiludinalij'.  and  ia  then  divided  into  )0 
many  cells.     Hence  the  terms  iifocnu,  fricoccuf. 

J,  Cepmla,  a  capsule,  may  be  coniidered  to  be  any  dry  debiicent 
fruit  not  comprised  under  the  preTiout  heads.  Hence  great  rarietji 
in  them  may  be  ■ncicipated.  Thus,  there  are  aome  which  open  b; 
pore*  in  their  upper  part,  at  in  the  Poppiea  i  othera  open  by  their 
base.  Many  are  ciehiscenl  only  at  their  lummit,  which,  before  ripening, 
wu  closed  by  little  teeth  closely  arranged. 

FleiAy  FntiU. 
Fleshy  fruits  tae  indehiscent ;  tlieynre  thick  and  pulpy, 
and  the  number  of  tbeir  seeds  is  very  Tariable. 

1.  Drupa,  a  drupe,  is  a  fleshy  fruit,  enclosing  a  sloae,  which  is 
formed  by  the  hardening  of  theendocarp  and  portion  of  Ihesarcocarp, 
u  iu  Ihe  peach,  cberry,  &c. 

2.  Nux,  a  nut,  ditTers  from  the  drupe  only  in  having  a  thinner  peri- 
carp, as  in  the  almond  and  walnut. 

3.  Pomum,  a  pome  (melonide  of  Richard),  i<  a  Aeshy  frait  arising 
from  numerous  parietal  ovaries,  united  and  consolidated  with  the  calyi, 
ai  in  the  apple  and  pear. 

The  endocarp  lining  each  cell  of  a  pome  is  said  to  be  cartilaginoui 
or  bony.  It  is  cartilaginous  in  the  apple,  and  bony  in  the  blsckthoin 
and  medlar. 

The  pome  belongs  exclusively  to  Ihe  RosaccK,  all  of  which  hear 
either  thii  precise  farm  of  fruit,  or  one  closely  resembling  it. 

i,  Pepa,  a  gourd,  is  a  fleshy  fruit,  with  generally  three  cells  distri- 
buted in  the  putp,  each  containing  seed,  which  are  firmly  united  with 
its  inner  coat,  >o  as  to  be  separated  with  the  greatest  difficulty,  as  in 
the  melon. 

5.  The  htiptridiani  is  a  flesby  fruit,  with  a  thick  envelope,  divided 
internally  into  many  cells  by  membranous  septa,  which  may  be  sepa- 
rated wiilioui  laceiation,  as  in  the  lemon,  &c 

6.  Bacea,  a  berry,  is  a  term  applied  to  all  fleshy  fniits  deprived  of 
a  stone,  which  do  not  enter  under  the  above-named  species,  as  p*V^, 
gooseberries,  Ac.  i  and  is  described  by  Dr.  Lindley  as  a  succulent 
fruit,  the  seeds  of  which  lose  their  adhesion  when  ripe,  and  lie  loose  in 
the  pnlp. 
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Multiple  JFHftto. 

Multiple  fniits  are  prodaced  by  the  anion  of  nnmeroiis 
pistils  contained  in  one  flower,  and  generally  obtain  the 
name  of  Syncarpinm. 

The  raspberry  and  strawberry  are  formed  by  a  number 
of  little  drupes  (the  sarcocarp  of  which  is  rather  thin,  but 
Tery  evident  in  the  strawberry),  united  together  upon  a 
fleshy  gynophore. 

Compound  Fruits. 

Compound  fruits  are  formed  by  the  union  of  sereral 
separate  fruits  closely  approximated  and  united  together, 
but  all  produced  by  separate  flowers. 

1.  Comut  Tel  ttrobUui^  the  cone  or  strobile,  is  composed  of  a  nomber 
of  membranous  capsules,  situated  under  imbricated  scales,  which  were 
as  bracts  to  the  flower,  inserted  upon  a  common  axis,  and  assumiag 
the  form  of  a  cone. 

2.  Syconium  is  the  name  applied  bj  Mirbel  to  the  fruit  of  the  Fig 
tree,  and  Contrajenra.  It  is  formed  by  a  monophyllous  iuTolucre  whidi 
is  fleshy  intenially,  either  flatted  or  oval  and  closed,  containing  numeroas 
drupes,  each  the  product  of  a  separate  flower. 

Bud8. 

Buds  are  protuberances  which  shoot  forth  from  Tariods 
parts  of  a  plant,  as  the  stem  and  branches,  and  contain 
the  rudiments  of  leaves,  flowers,  and  their  supports.  The 
arrangement  of  the  leaves  in  buds  is  called  vernation,  that 
of  the  flowers  aestivation,  and  from  the  protection  they 
aflbrd  to  the  embryo  in  cold  weather,  the  buds  themselves 
are  called  hybernacles.  Buds  are  of  three  kinds,  leafbudi, 
flower  buds,  and  mixed  or  compound,  that  is,  containing 
rudiments  both  of  leaves  and  flowery. 

Flower  buds  enclose  a  flower  without  leaves,  and  are 
generally  round  and  conical.  Leaf  buds  contain  leaves  onlj, 
and  are  smaller  and  more  pointed,  as  may  be  seen  on  the 
Daphne  mezereum. 

The  mixed  or  compound  buds  contain  both  flowers  and 
leaves,  as  on  the  Lilac. 

Buds  generally  shoot  out  at  the  angle  formed  by  tiie 
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leaTea  and  the  stem,  called  the  axilla,  and  contaia  a  pro- 
ceM,  or  eloagatioa  of  the  pilh. 

NatoTC  baa  covered  them  with  Tariona  aiibatancea  for 
their  protection,  inch  m  Bcaiea,  and  woolly  or  glutinona 
■abBtances,  which  are  more  obserTsble  in  cold  ciimateB,  and 
wanting  altogether  on  planta  in  hot  countriea. 

The  bud  when  deTeloped  ia  called  a  shoot. 

All  ahoots  of  Tegetablei  have  a  tendency  to  turn  towarda 
the  light,  for  if  tbejr  are  placed  in  a  dark  room  where 
there  ii  a  single  aperture,  they  will  generally  grow  toward* 
it.  This  fact  baa  been  made  the  subject  of  aome  pretty 
and  ingenious  experimenta. 

Bulbt,  as  Onion*,  have  for  a  long  time  been  confounded 
with  Root*,  and  are  still  considered  «o  by  aome  botanists, 
though  they  sre,  in  point  of  fact,  nothing  but  buds,  their 
acalea  being  only  rudimentary  leaves. 

Cauline  bulbt  diiTer  from  common  bulbs  ia  being  pro- 
duced on  different  parts  of  a  plant,  as  at  the  junction  of 
the  leaves,  and  the  bifurcation  of  the  branches ;  vegetables 

E reducing  them  are  called  viviparous.  Bulbs  differ  from 
ulbs  only  in  the  property  of  throwing  out  roots  into  the 
earth,  and  in  deriving  the  nourishment  in  a  different 
manner.  They  for  the  most  part  belong  to  inonocotyle- 
donous  planta. 

Tuberout  Roott,  or  Tubercles,  are  palpy  fleshy  recep- 
tacles, which  throw  out  shoots  and  roots,  but  are  now 
described  as  expaniiona  of  the  intemodial  spaces  of  an 
andei^round  stem  ;  they  differ  from  bulbs  in  producing 
buds  at  different  parts  of  their  surface ;  a  famiUar  example 
may  be  found  in  the  potato. 

CKTPTOai.lIOUS   PtANTS. 

Cryplogamom  plants  require  a  separate  consideration ; 
for  the  description  of  the  various  parts  of  Phanerogamous 
planta  afforda  little  assistance  in  distinguishing  and  ex- 
amining the  twenty-fourth  class  of  the  Sexual  System  of 
Linnnus. 

Those  plants  may  be  divided  into  Ave  distinct  orders ; 
viz.,  Filicet,  Femt ;  Mutei,  Motaa  ;  Hepatka,  Liverwortt ; 
Alga,  Flag*  ;  Fungi,  FungvMei. 
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Ferm. 

Tbeir  root  is  fibrous,  and  proceedt  from  a  tmber,  or 
knotted  portion,  from  which  also  the  fronds  arise.  The 
tuber  is  protected  by  a  coTering  of  soft  scales. 

The  plant  itself  consists  of  a  stalk,  and  its  leafy  expao- 
sion  called  frond,  which  admits  of  great  variety  in  iu 
shape  and  size,  growing  from  the  length  of  an  inch  to 
seTeral  feet. 

The  stem  varies  as  to  its  surface,  being  polished,  scslj, 
or  channeled ;  and  its  structure  much  resembles  that  of 
annual  stalks  in  general.  Ferns  may  be  propagated  bj 
seeds  or  sporules.  Their  fructification  is  only  manifest  ia 
those  rounded  or  spotted  little  granular  excrescences  which 
are  observed  on  the  under  surface  of  the  leaves  or  frond. 
They  are  called  thecse,  and  contain  little  reproductifc 
bodies  called  sporuUi, 

Moues. 

Mosses  are  composed  of  elongated  cellular  tissue,  no 
spiral  vessels  being  admitted  as  existing  in  them.  The 
Mosses  have  fibrous  roots,  which  possess  great  power  of 
multiplying  themselves ;  they  are  produced,  in  some  in- 
stances, from  the  stem,  in  others  from  any  part  of  the 
leaf,  and  are  generally  terminated  by  a  spongy  substance. 
The  Mosses  have  also  stems  and  leaves,  which  are  alwajs 
sessile  ;  the  leaves  are  thickly  set  with  pores,  which  supply 
them  amply  with  moisture  and  render  them  very  tenaciuaa 
of  life,  for  they  will  revive  after  being  apparently  dead  and 

dried  up. 

The  parts  of  fructification  are  very  indistinct. 

There  are  little  bodies  of  various  shapes  on  the  stem, 
which  are  considered  to  be  anthers  and  pistils.  Notwith- 
standing the  uncertainty  as  to  this  point,  the  calyptrse  or 
thecae  contain  a  dust,  which  has  been  sown,  and  known  to 
grow. 

Mosses  grow  best  in  cold  or  temperate  climates,  and 
derive  their  chief  subsistence  from  the  air. 

Liverworts. 
These  vegetables  form  a  connecting  link  between  Mosses 
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and  flags ;  their  atructare  ia  the  laine,  for  tbey  have  no 
Tessela  or  itomnta ;  they  grow  on  rocks,  and  are  generally 
attached  to  the  spot  bj  the  under  snrface  of  the  fiond. 
Their  roots  are  less  immerouB  thaa  those  of  the  Mouses, 
but  they  are  propagated  like  them  by  sporules,  which  are 
enclosed  in  membranous  cases  called  teulella. 

Flagt. 

The  Algse  are  plants  in  which  the  root,  stem,  and  leave* 
seem  blended  together  ;  some  Lichens  form  eicepliotis,  io 
throwing  out  little  roots.  AlgnhaTe  been  properly  arranged 
in  six  divisions,  differing  from  each  other  in  form,  properties, 
and  bftbit ;  they  are  Licktna,  Bytsi,  Conferva,  Viva,  Fuci, 
and  Tremella. 

1.  Lichtnn,  Licheni,  ire  >  ndmeroBS  tribe ;  the;  Kraw  in  all  climilM 
and  in  most  lituationa,  and  in  *arioai  initincea  poueia  aomc  of  ths 
cbemical  properliea  of  the  body  on  nhieh  thef  grow.  The;  produce 
ipoTulei,  by  which  Ibey  are  propi^ded. 

2.  Byai  esiit  in  ihe  forma  of  the  most  dElicite  down;  substance, 
which  is  found  on  old  wood,  in  moUl  litnationi. 

3.  Coi\ferBir  are  all  aquatic,  and  grow  in  the  form  of  ^reen  fllamenta, 
bnnchini;  in  eiery  direction  ;  their  structure  ii  too  inditlinct  to  iead 
to  any  deciaive  conelusioa  ii  to  their  fructificltion  or  organiulion. 

i.  (/Ac  are  aquBlic.  of  various  farms,  but  always  geUlinoua;  their 
Kift  nature  precludes  a  possibility  of  eiamiuing  Ihem  ailisfactarilr. 

1.  Pitci  comprehend  the  various  vegelibles  comnionly  called  Sea. 
weeds;  they  vary  gieitly  in  their  form,  anbstance,  and  organization. 

6.  Tremilla  sppear  on  rotten  wood,  grass,  and  in  moiat  weather, 
like  maaiei  of  jelly ;  iheir  organizatiob  haa  been  imperfectly  aacertaiaed. 

Fungi  are,  after  the  TremcllR,  the  lowest  order  of  the 
TGge table  crestion. 

They  are  of  a  fleshy  texture,  and  their  moat  common 
form  is  that  of  a  thick  frond,  having  ita  under  surface 
furnished  with  laminee,  like  the  gills  of  a  fish,  as  in  the 
Agarieut ;  or  with  deep  perforations  like  a  honeycomb,  as 
in  the  Boletus  ;  or  in  that  of  a  ball,  as  the  Lyeoperdon. 

The  parts  of  a  Fungus  are— 

Tbe  TOol,  which  generally  ii  in  the  form  of  white  flbrei. 
The  iltin,  ttipti,  ii  common  to  aeveni  spceiei,  and  ii  annnonnted 
bj  the  cap.    SoDte  wn  deatitute  itf  tteiu  sltogether. 
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Tbe  eqr,  pUem,  it  only  foimd  on  thoie  Fmagi  whidi  ponm  fti 
ttipes. 

The  veil,  eafjfptra,  is  a  membranout  ezptnsioii,  which  conaeeti  Hk 
external  mirgin  of  the  circumferenoe  of  the  e^  to  the  wOpe^,  Attk 
mature  state  of  the  plant  it  bnrtti. 

FblM,  the  wrapper,  encloset  the  entire  parts  of  the  litmd,  ia  mm 
species,  at  an  earl j  period  of  their  growth. 

Fungi  are  supposed  to  be  propagated  by  spomles,  eo- 
dosed  in  little  cases  called  hymenia. 


Germination, 

By  germination  is  understood  the  evolotion  of  a  |^t 
from  a  perfect  seed,  and  its  duration  extends  to  the  period 
when  the  cotyledons  are  absorbed  or  dried  up.  If  a  seed 
be  placed  in  the  ground,  or  in  a  situation  and  circnm- 
stances  favorable  to  its  vegetation,  the  embryo  swells, 
cracks,  and  separates  its  envelope,  and  becomes  planhda, 
a  young  plant.  Tlie  developed  embryo  consists  of  the  bloi- 
tema  and  cotyledons.  The  blastema  is  divided  into  the 
coUum,  plumula,  and  radicula.  The  cotyledons  are  the 
parts  first  observed  when  seeds  begin  to  vegetate ;  tbeir 
presence  or  absence  is  the  most  important  question 
connected  with  them.  Plants  that  are  formed  without 
apparent  cotyledons  are  called  aeotyledonotu  ;  those  with 
one  cotyledon,  monocotyledono%u  ;  those  with  two,  dicotyle- 
donous ;  and  those  with  three  or  more,  polycotyledanous. 

In  order  that  germination  may  take  place,  it  is  requisite 
that  a  seed  contain  all  the  essential  parts,  and  possess 
vitality.  Some  seeds  perish  from  being  too  long  kept 
without  sowing,  dying  at  the  end  of  two  years,  whilst 
there  are  others  that  may  be  kept  in  a  similar  manner  for 
many  years,  even  to  the  extent  of  centuries. 

The  external  agents  of  germination  are  water,  heat,  and 
air. 

If  a  seed  be  placed  in  favorable  circumstances,  the 
moisture  penetrates  internally  through  the  hilum^  swells 
out  the  young  plant,  moistens  the  seed-coats,  and  facili- 
tates the  rupture  of  the  envelope,  by  rendering  it  soAer. 

Heat  acts  as  a  stimulant,  and  must  not  be  applied  either 
in  too  great  or  diminished  a  degree.  Air  is  so  necessary 
to  germination  that  seeds  will  not  grow  in  an  exhausted 
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receiTCT  i  and  do  gas  ia  lo  congenial  aa  the  mixed  propor- 
tionaof  thega«es  which  compose  the  airof  tbeatmoaphere. 

The  chemical  cbangea  which  take  place  duriog  germina- 
tion nest  require  consideration,  llie  oxygai  of  the  air 
inainuatea  itself  with  the  raoisture  into  the  embryo ;  a 
quantity  of  waier  penetrating,  gives  rise  to  aaecharine  fer- 
mcDtation.  vhich  ia  changed  to  spirituous  fermentation  bj 
meaoa  of  the  air.  The  elementary  component  parta  of 
the  farinaceoaa  peritperm,  or  albumen,  are  oxygen, 
hydrogen,  and  carbon;  and  the  aame  priociples  are  con- 
tained ill  the  feecula  of  all  Tegetablea.  The  access  of 
oxygen  destroys  the  equilibrium,  and  combines  with  the 
carbon .-  the  oxygen  of  the  fscula  thus  predominating,  a 
new  arrangement  of  tbe  eleraent*  takes  place,  and  the  farina- 
ceoaa peritperm  is  changed  to  a  state  of  soluble  sugar. 

Tile  saccharine  matter  enclosed  in  the  cotyledons  escape* 
from  them  by  means  of  Teasels  which  convey  it  to  the 
young  plant,  which  is  stimulated  and  awakened,  aa  it  wer« 
into  a  new  life.  All  these  phenomena  indicate  a  spirituous 
fermentation,  for  a  seed  will  not  putrefy,  unleaa  an  excess 
of  water  arrests  its  evolution.  At  this  period  of  Tegetable 
growth,  the  embryo  evolves  the  plantvla,  or  yonng  plant, 
consisting  of  the  ascending  caude*,  or  plumelet,  and  tbe 
deteending  eaudex,  or  radicle. 

The  cotyledons  continue  to  aupply  the  embryo  with 
nourishment  nntil  the  little  root  acquirea  sufficient  vigour 
for  that  purpose.  The  root  aoon  throws  out  ramifications, 
which  are  terminated  by  spongy  bodies,  to  absorb  the  fluida 
from  the  earth,  or  from  Rubslances  capable  of  supplying 
them  with  nourishment.  The  cotyledons  being  exhausted, 
become  useless,  dry  up,  and  fall  off. 

At  tbe  same  time  t^at  the  juicea  are  being  absorbed  by 
the  roots,  another  change  is  going  on  in  tbe  leaves.  Tbe 
spirituous  fermentation  stops,  on  account  of  the  carbonic 
acid  gas,  and  tbe  water  being  decomposed,  and  no  longer 
affording  saccharine  matter,  the  carbon,  which  had  hitherto 
been  rejected,  combinea  with  the  elements  of  the  water, 
and  the  substances  mixed  with  it.  This  new  combination 
forms  woody,  oily,  and  resinous aubstances,  and  the  proper 
juices  of  planta.  The  plienomena  which  commence  at  this 
period  continue  till  the  death  of  the  vegetable. 

Light  ia  so  essential  to  planta,  that  to  it  they  owe  the 


762  BOTAKT. 

solidity  of  their  stracture,  their  colour,  and  the  peculiar 
condition  of  the  proper  jnioes. 

Every  plant  which  grows  in  the  dark  will  be  depri?ed  of 
these  quahties,  whilst  the  seed,  on  the  contrary,  would  be 
iDJared  by  exposure. 

All  seeds  grow  in  accordance  with  the  physical  laws  just 
described,  but  vary  in  the  mode  of  evolution ;  some,  for 
instance,  begin  to  grow  before  they  are  separated  from  the 
parent  plant,  thus  deriving  the  necessary  moisture  from  a 
very  different  source. 

On  Vegetable  Life. 

Vegetable  life  consists  in  the  power  which  resists,  for  t 
longer  or  shorter  space  of  time,  the  laws  of  chemical 
affinity  and  gravitation.     The  causes  are  totally  unknown. 

The  vital  phenomena  consist  in  irritability,  nutritioo, 
and  propagation. 

Nutrition  is  that  property  by  means  of  which  plants 
develop  themselves,  increase,  and  acquire  their  ultimate 
dimensions. 

The  phenomena  connected  with  nutrition  are  irritabilitv, 
absorption,  circulation,  and  excretion. 

Plants  are  sensible  of  the  action  of  stimulants,  for 
haemorrhage  may  be  stopped  in  the  same  manner  as  that 
adopted,  for  a  similar  occurrence,  in  an  animal.  Contrac- 
tion is  the  first  cause  of  the  spontaneous  motion  in  plants, 
excited  either  by  external  or  internal  agents.  There  are 
various  ways  in  which  the  irritability  of  plants  b  mani- 
fested. 

Many  plants  afford  a  phenomenon  of  irritability  to  which 
Linnaeus  has  given  the  appellation  of  sleep.  At  the  ap- 
proach of  night  they  alter  their  direction,  and  resome 
their  daily  position  in  the  morning. 

The  Sensitive  Plant  has  been  more  subject  to  observation 
than  any  other,  on  account  of  the  singularity  of  its  move* 
ments.  If  it  be  touched  or  shaken,  if  excessive  heat  or 
cold  be  applied,  its  leaves  fold  up,  and  the  petiole  is  lowered, 
and  hangs  down  upon  the  stem. 

The  Diotuea  muscipula  offers  another  species  of  irrita- 
bility still  more  singular :  its  leaves  are  composed  of  two 
lobes,  united  in  the  middle  by  a  fleshy  centre ;  if  an  insect 
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touchei  these  lobes,  they  approach  each  other,  seiie  the 
poor  Bufierer,  and  pierce  him  to  death,  or  starve  him. 

The  eitremit;  of  the  leavea  of  the  Neptnlhe$  dUtilla- 
toria  is  furnished  with  a  vaae  and  it*  hd ;  thia  vase  becomes 
filled  with  a  secreted  liquid,  aod  the  lid  opens  and  ihuta 
according  to  the  atate  of  the  weather. 

NHtrition. 

Yegetables,  on  aoBlyaia,  are  found  to  consist  of  oxygen, 
kydrogen,  carbon,  and  azote,  beaidea  a  multiplicity  of 
cumpouud  salts  and  metallic  oxides,  all  of  which  are  sup- 
plied by  the  earth  and  air. 

Water  holds  in  solution  a  certain  quantity  of  salts,  and 
vegetable  and  animal  matter ;  the  roots  absorb  these  aub- 
atancea  wiib  the  water,  and  they  are  conveyed  by  the  sap 
to  the  organic  tisaue,  where  a  portion  is  assimilated  by  the 
plant,  and  the  other  portion  passea  off  by  transpiration. 
The  air  supplies  a  quantity  of  oxygen  and  azote,  and  ■ 
great  abundance  of  carbonic  acid  gas. 

The  oxygen  of  the  atmosphere  also  unites  with  the 
carbon  of  the  plant,  and  forma  carbonic  add  gaa,  which  is 
decom posed  by  light,  and  the  carbon  hecomea  fixed  in  the 
plant. 

Planta  abaorb  fluida  by  a  power  called  auction,  which  ia 
considered  to  be  prodigious,  being  more  considerable  than 
the  pressure  of  the  atniospbere. 

The  fluida  absorbed  by  the  roots  or  leaves  are  conveyed 
to  the  entire  vegetable  by  the  large  vessela  of  the  wood, 
and  especialiy  by  the  soft  layers  of  the  alburnum.  The 
explanation  most  generally  received  ia  the  following: 

The  fluids  pass  upwards  through  the  alburnum  and 
woody  layers.  They  deacend  through  the  liber  or  cortex, 
and  are  diapersed  horizontally  by  the  medullary  raya. 
When  vegetation  commencea,  the  sap  is  accumulated  in 
the  youngest  parta  of  the  wood  or  branches,  where  it 
undergoea  a  certain  process,  and  forma  what  is  called 
cambium. 

The  circulation  of  the  sap  ia  assisted  by  caloric,  which 
isaatimiilant,  by  light,  electricity,  the  rarefaction  and  con- 
densation of  air  in  the  vesaels,  and  by  capillary  attraction. 

It  waa  for  some  time  imagined  that  the  aap  had  two 
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kinds  of  motion-— an  aioending  one  in  spiing*  and  a 
dcBcending  one  in  autumn;  but  this  opinion  ia  now  aban- 
doned. Some  botanists  imagined  that  the  aap  flowed  op- 
warda  during  the  day,  and  downwarda  into  the  roots  in  the 
e?ening;  this  theory  likewise  ia  but  weakly  supported. 
There  seems  to  be  a  constant  tendency  in  the  sap  to  liac^ 
and  diffuse  itself  in  all  the  vacant  spaces. 

There  are  three  modes  of  excretion  in  plants,  yiz.,  en- 
ds tion,  respiration,  and  transpiration. 

The  exudations  are  juices  of  yarioua  consistence,  sodi 
as  resins,  oils,  manna,  sugar,  wax,  &c. ;  the  yiscid  matia 
which  escapes  from  the  extremities  of  the  hairs  on  Rose 
trees ;  and  the  liquids  which  oose  from  glands,  pores,  sad 
nectaries. 

Respiration,  which  includes  also  absorption,  ia  attoided 
with  the  separation  of  oxygen  and  carbonic  acid  gas; 
oxygen  is  disengaged  during  the  day,  but  carbonic  acid  in 
the  dark  or  at  night. 

The  transpiratory  fluid,  which  may  be  considered  sa 
excrementitious,  is  composed  of  water  reduced  to  Tapoor, 
mixed  with  other  principles,  capable  of  solution  and  evapo- 
ration  ;  such  is  the  fluid  that  is  found  on  Cabbage  leaves 
in  the  morning. 

The  fluid  which  escapes  from  some  plants  is  so  great, 
that  a  Sunjiower,  of  equal  sixe,  and  in  an  equal  apace  of 
time,  perspires  seventeen  times  more  than  a  man. 

ARTIFICIAL  OR  SEXUAL  ARRANGEMENTS  OF  PLANTS, 

BY  LINNiEUS. 

According  to  this  system,  plants  are  distinguished  by 
the  number,  situation,  relative  sixe,  and  connexion  of  the 
stamens. 

They  are  arranged  in  twenty-four  classes,  which  are 
designated  by  terms  of  Greek  derivation. 

The  orders  are  known  by  the  number  of  pistils,  the  form 
of  the  fruit,  or  florets,  and  by  natural  divisions. 

The  flrst  eleven  classes  may  be  distinguished  by  the 
number  of  stamens  alone,  the  flowers  being  all  perfect. 

Class  1.  MoNANDBiA,  hss  one  stamen  only.  There  are 
but  few  plants  in  this  class. 
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Clu>  2.  DlANDRiA,  hu  tvo  stameni. 

ClaM  3.  Tkiandbia.  This  clus  bna  three  staiuent; 
the  Hpeciei  of  it  are  exceedingly  numerous,  including  the 
natural  order,  Graminaetce. 

Lolium  lemulentum,  nnd  Seeale  cereale,  are  the  only 
plants  of  this  claw  which  are  poiionous. 

Clau  4.  Tbtranssia.  The  four  stamens  of  this  clasa 
■re  of  equal  Jengtli,  vhich  circumstance  separates  it  from 
das*  Didynamia,  vhich  has  four  unequal  stamens,  two 
being  long,  and  two  ahort. 

Class  5.  Pbntandbia.  Thit  class  has  five  sUmeas. 
Plants  in  the  first  order,  which  hare  a  berry  for  their  fruit, 
are  for  the  most  part  poiaoDous.  Plants  of  the  second 
order,  Dipynta,  if  growing  on  a  dry  soil,  are  aromatic, 
whereas  those  growing  in  wet  places,  or  in  the  water,  are 
more  or  less  poisoooua. 

Class  6.  Hexandria.  In  this  clati  there  are  six 
■tamens ;  all  of  eqoal  length  and  the  petals  are  not  limited 
to  four,  as  in  Tetradynamia.  Many  plants  of  this  clasa 
are  supplied  with  bulbs,  improperly  called  bulbous  roots. 

Clasa  7.  Hxptandria,  has  seven  stamens. 

Clasa  8.  OcTANDKTA,  has  eight  stamens. 

Class  9.  Enniandbia,  has  nine  stamens. 

Class  10.  Decandkia,  has  ten  stamens. 

Class  11,  DoDBCANDKiA,  bas  from  twelve  to  nineteen 
atamens. 

Class  12.  IcosANDsiA,  has  twenty  itamens  or  more, 
which  are  inserted  into  the  calyx  or  corolla. 

This  class  affords  our  principal  fniits,  ss  apples,  pears, 
plams,  &c.  Plants  producing  fruit,  and  the  stamens  of 
which  grow  out  of  the  calyx,  are  never  poisonous.  The 
■tamens  are  ealled  ep^pynoM  or  perigynotu. 

Class  13.  PoLYANDBiA.  Tbis  class  is  known  byhaTine 
nomerons  stamens,  which  grow  oat  of  the  receptacle,  ana 
are  bypogynoua. 

Most  of  the  medidnal  plants  of  this  class  are  poisonous. 
Aa  the  number  of  atamens  do  not  form  a  snfficient  dis- 
tinction between  the  classes  Icosandria  and  Polyandria, 
tha  following  role  may  be  attended  to.  If,  when  ^e  calyx 
lad  pet^B  are  removed,  the  atamens  remain  attached  to 
the  receptacle,  tbe  plant  may  be  determined  as  belonging 
to  cltH  13,  Polyudna ;  bat  if  tbe  stamens  are  remored 
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by  detaching  the  petals  or  calyx»  the  plant  may  then  be 
referred  to  Class  12,  Icosandria. 

Class  14.  DiDYNAMiA.  This  class  has  four  stamens,  of 
which  two  are  long,  and  two  short.  It  comprises  the 
ringent  and  personate  flowers. 

Class  15.  Tetradtnamia.  This  class  is  known  bj 
having  six  stamens,  two  of  which  are  short,  and  four  long. 
The  flowers  of  plants  of  this  class  are  for  the  most  psrt 
cruciform ;  they  are  antiscorbnticy  and  contain  more  ni- 
trogen than  any  other  class. 

(Classes  16,  17,  18,  19,  and  20  are  known  by  the  ptr- 
ticular  mode  of  union  of  the  stamens,  and  not  by  their 
number.) 

Class  16.  MoNADELPHiA.  The  stamens  are  all  united 
at  their  bases  into  one  tube.  It  includes  the  natuni 
order  Columni/era  or  Malvac€t. 

Class  17.  DiADELPUiA.  The  stamens  are  arranged 
in  two  bundles,  which  are  sometimes  united  at  tbeir 
bases.  The  Papilionaeea  are  the  most  numerous  of  this 
class. 

Class  18.  PoLYADELPniA.  The  stamens  are  arranged 
in  more  than  two  bundles,  as  in  the  Hypericum, 

Class  19.  Synoenesia,  contains  compound  flowers, 
which  class  consists  of  a  congeries  of  small  flowers,  of 
tubular  or  ligulate  florets,  inserted  upon  a  common  re- 
ceptacle, and  surrounded  by  a  common  calyx.  The  stamens 
in  each  floret  are  five  in  number,  and  are  united  so  as  to 
form  a  tube  round  the  pistil. 

Class  20.  Gynandria.  In  this  class  the  stamens  are 
nited  with  the  style  or  germen. 

(Classes  21,  22,  and  23  are  known  by  the  stamens  and 
pistils  being  found  on  separate  flowers,  or  on  separate 
plants.) 

Class  21.  MoNCECiA,  has  the  stamens  in  one  flower,  and 
the  pistils  in  another,  on  the  same  plant. 

Class  22.  DicECiA,  has  the  stamens  and  pistils  on 
separate  flowers,  and  on  separate  plants. 

Class  23.  PoLYOAifiA,  has  three  kinds  of  flowers,  some 
with  stamens  only,  others  with  pistils,  and  others  with 
both ;  sometimes  on  the  same  plant,  and  sometimes  oa 
difierent  ones. 

Class  24.  Crtptooamia,  has  the  stamens  and  piitils 


indiBtinct,  and  the  parts  of  frnctiGcation  generally  are 
difficult  to  diatiDguHh  and  decide  upon. 

We  Order*. 

The  orden  are  generally  known  by  tbe  namber  of  the 
piitils,  but  tbese  are  inndequate  to  form  sufficient  dio- 
tinction  in  eiery  caae.  The  situation  of  tbe  seedi,  and  the 
form  of  the  seed-Teaael,  constitute  characters  of  more 
importance.  Tbe  orders  of  the  first  ibirteeu  classes  are 
knoim  from  the  number  of  tbe  pistils  alone,  and  are 
the  following : 

JfoMogyata  hu  one  piatiL 

Digytiia  „  two  piitili. 

Trifynia  „  three  piatil*. 

Ttlrafgnia  „  four  ptitili. 

FtnUgyttU  „  live  {n*mi. 

Herofj/nia  „  lix  jHllill. 

Htplagynia  „  scTen  piitili. 

OelOffynia  „  right  pittils. 

Bitiifagynia  „  nine  piatila. 

Drcagyiua  „  Mn  piatils. 

Dodtecptftiia  „  twelve  piatila. 

Polfffj/nia  „  numerouB  piititi. 

Tbe  Orders  of  the  Fourteenth  Class  are  disting:tiished  by 
their  fruit.     Thus : 

Order  1.  Gynmotpermia,  has  its  naked  seeds,  which  are 
usnslly  situated  at  the  bottom  of  the  calyx.  Plants  of  this 
order  sre  for  the  most  part  wholesome. 

Order  2.  Angiotpermia,  has  the  seeds  in  a  seed-Tessel. 
The  plants  of  this  order  are  sometimes  poisonous. 

The  Orders  of  the  Fifteenth  Class  are  distinguished  by 
the  shape  of  the  seed  Tesael : 

Order  1 .  Siliealota,  has  fmit  of  the  shape  of  a  rounded 
pod,  as  in  the  RadUh, 

Order  2.  Siliquota,  bears  a  seed-vessel  of  the  form  of  a 
long  pod,  or  liliqva. 

TheOrdersof  Classes  16,  17,  and  IS  are  distinguished 
in  the  same  msnner  as  those  of  the  first  thirteen. 

Tbe  Orders  of  tbe  Nineteenth  Class  are  known  by  the 
arrangement  of  the  florets. 

Order  1.  Polygamia  cequalit,  has  the  florets  all  perfect 
■nd  similar,  containing  both  stamens  and  pistils. 
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Order  2.  Pofygamia  MmperfUa,  his  the  florets  of  thefiii 
perfect.    Those  of  the  ciicamfeteiice  contaio  a  pistil  onh. 

Order  3.  Polygamia  /histanea,  has  the  florets  of  the 
disk  perfect,  and  those  of  the  circumference  harren. 

Order  4.  Polygamia  necestaria,  has  the  florets  of  tlie 
disk  with  stamens  onlj,  and  those  of  the  circamference 
with  pistils  only. 

Order  5.  Polygamia  9egregata,  bears  sereral  floven 
with  a  separate  cfdyx,  aU  nnited  in  one  common  calyx,  « 
n  the  Olobe  Thistle. 

The  Orders  of  Class  20  are  known  by  the  namber  of 
the  stamens;  those  of  the  Twenty-fint  and  Twenty- 
second  Classes,  by  the  stamens,  or  the  arrangements  of 
the  filaments. 

Class  23  has  its  Orders  distinguished  by  the  arrangement 
of  the  flowers  on  different  plants  : 

Order  1 .  Monceeia,  has  the  two  descriptiona  of  flowers  on 
the  same  plant. 

Order  2.  Diaecia,  has  the  diflerent  descriptions  of  flowen 
on  two  separate  plants. 

Order  3.  Triaeeia,  has  different  flowers  on  three  different 
plants. 

The  Orders  of  Class  24  are  natural  divisions  or  families, 


1.  FiUcei, 

Ferns. 

2.  Algit, 

Wags. 

S.  MuKi, 

Mosses. 

4.  Ht/HUicm, 

LiTerwoits. 

5.  Fumgii 

Faogusea. 

AUttof  the  Genera  af  the  Plants  enumerated  in  the 
London,  Edinbiuyh,  and  Dublin  Pharmaeopeeiae. 


Clusl. 
MONANDEIA. 
Order  I.     Monootnia. 

Alpima  (Cordanwimin). 

Clu>2. 
DIANDEIA. 
Order  1.    Monoothia. 
Graliolc. 

GaBpta  (_Cii^iaria). 
Olta. 


Order  3.  Tkistni*. 


CUu3. 
TWANDBIA. 
Order  1.  Monooynia. 
CracHi. 
IrU. 
VaitriMma. 

Order  2.  Diothia. 

Hardfum. 
SaeeltanaK. 
Stttlt. 
TritieiM. 


TETRANDRIA. 
Order  I.  Honootkia. 
Dortttm*. 


CleuS. 
PENTANDRU. 
Order  1.  Honooisia. 

Alntpa. 

Captinm. 

Calicotea  (aUai  Ctpkaelit). 

Cmchoma. 

dmnoAmfcu. 

Datwra. 

Dioiraa  {Bart>ma  Buehu). 

Brytkraa  {olim  Chironta). 

Exasoimm, 

HyOKfaniut. 

HeHfantlltt. 

JVufj/idnd. 


Slrycinot. 

Viola. 

Vilit. 


Gtntiana. 
PailiMan, 
PimpintUa, 
Ulmiu. 

Order  3.  Tbistnia 
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Order  3.  Pbhtaotkia. 

Order  l^eomimmed. 

lAmam. 

CmBrim  (Semmm). 

CmtkmtoemrpuM  (joUrn  Gs 

CIimG. 

FUhOm). 

HEXANDRIA. 

Otpetiferm. 

Order  1.  Monootkia. 

H^tmmioxyikm, 

Aeonti, 

Myroaeytom. 

JOimm, 

Qtuuaim, 

Akf. 

Rkododemdnm. 

Ruim. 

SiryajF, 

Order  3.  Tuotmia. 

Swieienim^ 

Tofeiblemi. 

Tolm^era. 

ihnnejr. 

Order  2.  Diotkia. 

^^»                            ^B 

Dimmikmt. 

Glut  7. 

HEPTANDRIA. 

Order  5.  Pbktagtnia. 

Order  1.  Monootnia. 

OxniSt. 

^9eutmi, 

Class  11. 

Class  8. 

DODKCANDRIA. 

OCTANDRIA. 

Order  1.  Monootkia. 

Order  1.  Monooynia. 

^Mftnit. 

AmyrU, 

Caneila. 

Orders.  Tuotkia. 

Order  2.  Digtnta. 

Polygonum, 

Jgrimoma, 

Class  9. 

Orders.  Tugtnia. 

ENNEANDRTA. 

Etqthorbia, 

Order  1.  Monootmia. 

aass  12. 

Launti. 

ICOSANDRIA. 

Orders.  Triotnia. 

Order  1.  Monootmia. 

Rheum. 

Jmygdahu 

Class  10. 

Caryaphylku  (oUm  Emffemi 
MyrtuM* 

DECANDRIA. 

Puniea. 

Order  1.  Monootmia. 

Arhuiui. 

Order  5.  Pbmtagtmia. 

BotweUia. 

Pynu, 

BOTANY.                                             77 

Order  8.  Poltotnia. 

CliMl6. 

Oewn, 

MONADELPHIA. 

Rota, 

Order  1.  Triandria. 

TwrmentiUa. 

Tamatindtu,  • 

Order  8.  Polyandria. 

CUbs  13. 

Maha, 

POLYANDRIA. 

AUhma. 

Order  1.  Monooynia. 

Dryobalanop9. 

Glut  17. 

P^aoer. 

DIADELPHIA. 

Order  3.  Octandria. 

Order  3.  Triotnia, 
jteonitum. 

De^hinium. 

Order  4.  Decandria. 

Order  4.  Tstragynia. 

jtiiragahu, 
Cyiiiut, 

Winteria, 

Mucuna  {olim  DoUehot). 

OeoJ^dea. 

Order  6.  Polyoynia. 

Liqttiriiia  (ohm    Olyeyr* 

Heliebanu. 

rhiza). 

^  •  ■  ^  ^F^  ^^w     ^^^W 

Pteroearpug. 

Claw  14. 

Class  18. 

DIDYNAMIA. 

POLYADELPHIA, 

Order  1.  Gymnoapkrmia. 

Order  3.  Icosandria. 

Hy$iopuB, 

Citrui. 

Lavandula. 

MekUeuetu 

MarruHum, 

MeUna. 

Class  19. 

Mentha. 

• 

SYNGENESIA. 

OnffttttHM, 

Order  1.  Polygamia  ^qualis. 

MitufmuHm 

jfretium. 

Order  2.  Anoiospbrmia. 

Lactuca. 

Digita&i, 

Leontodon. 

Sercpkularia. 

Ord.  2.  Polygamia  Supbrplua 

jtnthemit. 

Glut  15. 

jtmiea. 

TETRADYNAMTA. 

Artemma» 

T          t 

Order  1.  Siliculosa. 

Inula, 
SoUdago, 

Coehlearia. 

Tanacetwn, 

Order  2,  Siliquoba. 

Tuttilago. 

Cardamme. 

Ord.  3.  Polygamia  Frustranba. 

Snu^.                                 1 

Centaurea, 

772 
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CUM  2a. 

GTNANDRIA. 
Order  4.  Hkxandria. 
AriitoUtekia, 

Class  21. 
MON(ECIA. 
Order  1.  Mokavdria. 
Eiqthoriia, 

Order  4.  Tbtrakdma. 
Monu, 

Order?.  Poltakdkia. 

Arum* 
Quercus. 

Orders.  Mokadblfhia. 

Croton. 

Cucumia. 

Momordiea, 

Pintu. 

Riomu», 

Class  22. 
DICECIA. 
Order  9.  Diandria. 

SaUx, 

Order  5.  Pentandma. 

Humulu8. 
Pistacia. 

Order  6.  Hexandua. 
Smilax. 


Order  10.  Dosbcakdbia. 
Order  13.  Monaoklpbia. 


aiss23. 
POLYGAMIA. 

Order  1.  Monoecia. 

Acacia, 

SialagmHia. 

FemfncM. 

Order  2.  Diokcla. 
Fieut. 


Class  24. 
CRYPTOGAMIA. 
Order  1.  Filices. 
A^fiditim, 

Order  3.  Alqm. 
Fucut. 

Order  5.  Lichknbs. 

Cetraria      Isiamdiea 

lAehen), 
RocctUa. 

Order  6.  Fungi. 


(« 


THE   END. 


INDEX. 


Capri  *u]phu 

Dacoctnin  aloe*  comp 

EocintU 

KxlrtcU 

Tcrri  immoaio-cliloiiclurD .,, 

cirb.  c.  Mccbaro  

poUuio-Urtm 

■dqaioijdum   

aalphu  

H;dnrg]>ri  tnunonio-dJori- 

bichloriduin    . . . 
bUulphuietum .. 

cMoridum  

iodidum 

nitrico-aiidum.. 

Hfdrargrnlm  c.  creti    

Iniiuam  digic«lii   

LiqaoT  ammaniai  iceUtii  ... 

incnid  chloridi 

moiphiic  4ceUtU    ... 

bydrocUoratit 

pliunbi  diacettti*    .., 

potuiii  iiMlidi  co.  ... 

■odK  ehloiintUa 

HagnetU    

MagaeiiB  orbonii    . 


774 


nmix. 


PAOX 

Morphia  hjdrochlorai 33 
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Sapo  mollis 305 
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Tinctmn  ammoniac  comp.  ...     75 

camph.  comp 75 

ferri  sesquiehloridi    52 

Vina    76 

Viniim  ferri 66 

Zinci  chloridum 71 

oxidum 72 
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Abietis  resina 83 

Absinthium     83 

Acacia 84   | 

Aeetum  86  i 

Acidum  aceticum   16  ! 

arseniosum   88 

nitricnm    20 

bensoicum    93 

citricum     94 

gallicum    95 

tannicum  95 

sulphuricnm 96 

Aconitnm    98 

Adeps 100 

-finigo    100 


PAfil 

Aloe    10! 

Altbea 1« 

Alomen  IM 

Ammoniacum 106 

Ammonise  hydrochloraa 109 

AmmoniK  liqoor 30 

sesquicatrbonas    ...    9 

Amygdala   110 

Amylum Ill 

Anethum 113 

Anisum    114 

Anthemis    114 

Antimonii  tersulphuretnm...  1I& 
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Argentum    119 

Argenti  nitras 120 

ArmoraciA  123 

Asarum  124 

Aspidium     124 

AssafoBtidA 125 

Avena 127 

Aurantium 128 

Balsamum  Peruvianom 129 

tolutanam    130 

Barytae  carbonas....* 131 

Belladonna 131 

Benzoinum 133 

Bergamii  oleam 134 

Bismuthum 134 

Borax      135 

Brominium 137 

Buchu 138 

Cajuputi 139 

Calamina    139 

Calcii  chloridum 140 

Calcis  hydras 140 

Calx    141 

Calumba 142 

Cambogia   143 

Camphora  144 

Canella   147 

Cantharis 147 

Capsicum    151 

Carbo-animalis   152 

ligni 152 

Cardamomum 153 

Carui  154 

Caryophyllum     155 

Cascariila    156 

Cassia 157 


CaMorenm 157 

Citcebn 

f^cn   

CcKriiuE  fcnnentaa 

CcUMum    

Cetnria 

ChimapbiU 

Cinchona    

Cinuimamuni 

ColcbicDm  

Coloeynthii 

ConiuiD  

Coriindnim    

Creuoton 

CreU  pnrptraU 

Capri  tDlphw 

Cnrciuni 

CjrdoBinni  

CrDinum    

DigiUlii 

Dulcimm 

Klateriuoi   

Blcmi 

B>gou    

f»rin« 

ttni  petcjranidum 

KCD*    

Fonicnlum 

Galbtnnm  

Galla  

GcDtiuift. 

Olfcrrrluza    206 

Granatum   i07 

GuaUcum   20H 

Hsmaloi^lon 210 

HeUebonw  211 

Hitudo    212 

Hotdeum 213 

Hfilnri^rum 2U 

Hfdraigjri  bicyaniiluni 219 

tuniodidum  2I'J 

tnlph.  e.  aulphnre  220 
HrDte7ui)u  220 


Jalapa 221 

iDOla  282 

lodiniam 223 

Ipecacuanha   226 

Juniperui   239 

Kino   229 

Kouuo    231 

KramerU    231 

Laciuua  232 

Lactucariiun   233 

Lavandula  233 

Lmrua    234 

Limonei 23S 

Linum 236 

UbelU   237 

Lupuiui 238 

Uagneiia    2-10 

M«l« 341 

Uanganriii  binoxydum 243 

Manna.... 243 

MaranU 244 

Maitiche 244 

Mel 24S 

Mantha  piperila 246 

pi'l'giiini  247 

vitidis   247 

Mezereum  247 

Morns 249 

Morphia 32-33 

Morrhiue  oleum 249 

Uoichui,.. 250 

Mucuna 2S2 

MyriMica    253 

Myrrlia  355 

Nu\  vomica    256 

Oiiia:  oleum  2S8 

Opium 260 

Ovum 271 

P»n''  278 

Pareira    J72 

P«P""  273 

Petroleum  274 

Phospliorus    274 

Himcw 37ft 

Piper  cu'ielia  276 

'""Bum 277 

mgtuat 217 

Pix  Burgimdica 279 

iiquida 279 

"'S'* 2M 
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IKBEX. 


PAOB 

Plnmbi  ctrbonas    280 

oxydum 282 

PoUsae  bicarbonas    66 

biUrtru   282 

carbonii  284 

impura  ...  285 

cbloraa 286 

Bhraa    286 

aulphu 288 

tariraa  289 

Potaaaii  ferrocyanidom 289 

iodidum    67 

aalpburetum 290 

Pnina 291 

Pterocarpas    291 

Pyreihrum 292 

Quassia  292 

Qaercns 293 

Qaitue  disulphas    34 

Reaioa 294 

Rhamnus 294 

Rheum    295 

Rhaeas 297 

Ricinus   297 

Rosacarima   299 

centifolja  299 

gaUica    300 

Rosmarinus    300 

Rumex    301 

RuU    301 

Sabadilla 301 

Sabina    302 

Saccbarifex  303 

Saccharum 303 

Sagapenum 303 

Sago    304 

Sambucus   304 

Sapo    305 

Sana  306 

Sassafras 308 

Scammonium 309 

SciUa 310 

Scoparios    312 

Senega    312 

Senna 313 

Serpentaria 316 

Seyum 317 

Simaruba    317 

Sinapis    317 

Sodse  carbonas  impura 319 


PAGt 

Sodc  phoaphaa 320 

potassio-Urtras 321 

sulphas 322 

Sodii  chloridum 322 

Spiritus  rectificatua 324 

tenuior 324 

Stannum 327 

Staphysagria 328 

Stramonium 328 

Strychnia 330 

Styrax 331 

Sulphur 332 

Tabacum 333 

Tamarindua 335 

Taraxacum 336 

Terebinthina  Canadensis  ....  337 

ChU 337 

Tulgaris 337 

Terebinthinae  oleum 338 

Thus  (vide  Abietia  reaina). 

Tiglii  oleum 340 

Tormentilla 342 

Tragacantha 343 

Valeriana 344 

Veratrum 345 

Vinumzericum 346 

Viola  346 

Ulmus 347 

Uva 347 

Uva  ursi 348 

Zincum 348 

Zingiber 349 

Tabular     abranobmbxt 
OP    PLANTS,    with   their 

CLASSES,      ORDERS,      and 
NATURAL  OROBRS 352 

CHEMISTRY    357 

Acetic  acid 431 

Acetous  fermentation 446 

Add,  arsenious 425 

benzoic 433 

boracic 402 
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Extract  to 

187*  AnxieULM,  medico  wrutdf 
arinar  imprimit^  a  qudeunqne 
aa«i«d  turbante  vet  Impediente 
motuM  eangninia,  per  cor,  que 
magna  vaea  prope  ear  que  put- 
monem.  Hinc  c(/mU4Uur  mut' 
Hplicia  vitia  cordie  que  eaeorum 
efue,  (jKilieet)  ampl{fic(itionem, 
eanetrMienem,  eonversionem  in 
o««  pol^pum,  palpitatUmem, 
epneopen,  ifs/lammationem,  de- 
bitttatem,  et  idee  mmnuUoe 
qffechueuUmL 


thow  the  etyle  qf  the  Work : 

187.  Anxietas,  medico  sensUy 
oritur  imprimis  a  causa  quacunque 
sauguiuis  motum,  per  cor  vasaque 
magna  prope  cor  pulmonemque, 
turbante  vel  impediente.  Hinc 
vitia  cordis  ej usque  vasorum  mul- 
tiplicia,  amplificationem,  constric- 
tionem,  eonversionem  in  os,  poly- 
pum,  palpitationem,  syncopen,  in- 
flammationem,  debilitatem,  etideo 
nonnullos  animi  affectus  comi- 
tatnr. 


187.  Anxiety,  in  a  medical  lente,  arises  especially  from  any  cause  disturbiag 
or  impeding  the  motion  of  the  blood  throngh  the  heart,  and  the  large  veuelt 
near  the  heart  and  lungs.  Hence  It  accompanies  the  numerous  disorders  of  the 
heart  and  iu  vessels;  such  as  enlargement,  narrowing,  ossification,  polypus, 
palpitation,  syncope,  inflammatJoa,  debility,  and,  consequently,  some  aActKHis 
of  the  mind. 
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PLAN    OF  THE   WORK. 


XIV.  Vtrh  <i  mi  ttriimM, 

•Jt  tuo  i  medU»  «M«6«i«,  ofMrfrt 
uti  «t  Mm^UBHomibyM,  fM  mlUi 
*MmrcitmtiomibU9,  H  unetiomamB. 
Qi^iimm  t  miUiiquiarilbma  m§- 
4i€U,  (wwiw)  C/«oji*atir«tf  in 
*«c  g«t*0rt  wtorbentm^  muUo 
mntt  acnMion^m  per^mdtb^t 
mgntm  per  capmt  mulUt  ealidA 
•ftiJ,  deinds  dabttt  vinum. 
9*Mtf  AtdepUtdeg  tamem  rtetc 
prmteriit,  <iuamtit  secutut  e&t 
pternqu*  prmetpta  ruM  9iri: 
tnim  ««(  anetipt. 


XIV.  Si  vero  tertuma,  quae  ei 
toto  intennittit,  aat  qaartaDa  eat ; 
mediisdiebus,  et  ambalationibas  uti 
oportet,  aliisque  ezeratationiba^  et 
UDctioniboB.  Quidam  ex  antiqui- 
oribus  medicis  Cleophantns  in  hoc 
genere  morborum,  multo  ante  ac- 
cessionem,  per  caput  aegmm  ranita 
calida  aqua  perfondebat,  deinde 
▼inum  dabat.  Quod,  quamvis  pie- 
raque  ejua  viri  preecepta  secutos  est 
Aficlepiades,  recte  tarn  en  pneteriit : 
est  enim  anceps. 


XIV.  If  it  it 
mediate  day*,  it 
and  anointing, 
kind  of  dlteate, 
the  head  with  a 
Aaclepiadet,  ho« 
preoeptt  of  thai 


a  tertian  or  quartan,  which  intenniti  oomplrtely,  on  the  inter 
i«  proper  to  have  recoune  to  both  walking  and  other  exercitei 
One  of  the  more  ancient  phyiiciani,  named  Cleophantus,  in  this 
tome  time  before  the  paroxysm,  bathed  the  patioit  from  over 
great  quantity  of  warm  water,  and  then  gave  him  wine,  which 
rerer,  ha«  properly  omitted,  although  he  followed  moat  of  the 
man  :  for  it  la  doubtful  (as  to  ita  good  efllsct). 
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